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The Archer Fish 

An Account of a Remarkable Finny Sportsman, included in this section, like othei 
River Dwellers, to distinguish between them and the Sea-folk 

By GRAEME WILLIAMS, RR.G.S., F.Z.S. 


4 RE there any fish that share Mith 
JL\ man the sjK)rtin^r instinct ? In 
ancient times, when much more 
remarkable statements found ready cre- 
dence, it was asserted that e<‘rtain fish 
w^ould i^rnore more easily-w’on edibU‘s in 
favour of insects on tlu* bank, which they 
w^ould skilfully brinp dow'n to the w’atcr's 
surface by means of a WTll-aimcd shot. 

Since scientists bejran sternly to di niand 
proof of alleged facts, many tall stories 
have been <liseredit<‘d, 
wir^****^ and this amon^ them. 

Nevertheless, it has been 
established recently, apparently luyond 
dispute, that “ sjiortin^; ” fishes n ally do 
exist, of which the Archer is kin^^ I 
will plac*e before the reader the evichnee 
of credible witnesses, including that of 
the Russian savant, Zolotnitsky'. 

“ We have,'’ says Sir diaries Bell, “ a 
curious instance of the jirecision of the 
eye and of the adaptation of muscular 
action, in the beaked chaiodon, a fish 
which inhabits the Indian rivers and lives 
on the smaller aquatic flies. When it ob- 
serves a fly alighted on a tAvi^, or flying 
over it — for it can slioot them on the 
wing — it darts a drop of water with so 
steady an aim as to bring the fly doAvn 
into the water, w'hen it falls an easy jircy. 
It will hit a fly at the distance of from three 
to six feet. Another fish, of the same order, 
the Zeus, has the power of forming its 
mouth into a tube and squirting at flics, 
so as to encumber their wings and bring 
them to the surface of the water. In thek' 
instances a difficulty will readily occur to 
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the reader. How docs the fish judge ol 
|x>sition, since the rays of light are re- 
fracted at the surface of the water ? l)o(‘S 
instinct tTiable it to do this, or is it by 
cxiMTience ? 

Nearly a ct ntury ago trav(il(‘rs rejK)rt(*d 
having seen sjK-einKns of the .laculator 
fish in Java. They we re exhibit (‘d by a 
native chief, who kept them in a ixinel, 
in the* middle of which was place*d a 
short branch, hor the* amuse‘me*nt of his 
visitors the* chief instructed attendants to 
phM*(* living beetles on it. 

“ Whe*n the* slave*s had plaee*el the b(*(*tle*s, 
the* fish came* out of tlieir holes and swam 
reainel the pond,'’ says one 
account. One* of tlie*m 
came* to the* surface* of the* 
wate r, re sting the re*, and, afte r ste adily fixing 
its e*ye*s for some* time* on a be*e*tle*, it dis- 
charg(*d from its mouth a small quantity 
of wat(*r w'ith su(*h force* anel pre*e*isie)n of 
aim as to strike* it off the* tw'ig into the 
water, anel in an instant s\vallowe*d it. 
After this another fish came anel perfe)rm(*d 
a similar fe*at, anel so the* sj)e)rt cemtinued 
until they had se*cure*d all the b(*e*tle*s. If 
a fish failed in bringing deiwn its prey at 
the first shot, it swam round the pond till 
it came opjKisite the* same* object, and fired 
again. In one instance a fish returned 
three times to the attack before it secured 
its prey, but in general the fish seemed very 
ex}x*rt gunners, bringing dow^n the beetle 
at the first shot,” 

Before this date a description of this 
interesting fish was communicated to the 
Royal Society of London by Governor 
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Hommel of Batavia {Philosophical Trans- on behind. Their vision is also very pene- 


An Early 
Account 


actions of 1767). 

When the Jaculator fish intends to 
eateh fly or any otiier insect which he sees 
at a distanee,” deelared 
the Governor of Batavia, 
‘‘it approaelies very slowly 
and cautiously, and frocks as much as [K>ssil>le 
perpendicularly under the object ; then, the 
body beiiif; put in an oblique situation, 
and the mouth and eyes liein^f mar the* 
surfac*e of tlie water, tlie Jaculator stays 
a moment (juite immovable, havin^r its 
eyes directly fixed on the insect, and tlu'ii 
begins to shoot, without ever showing its 
mouth above the surface of the water, 
out of which tlie single droj), shot at the 
object, secuns to rise. With the closest 
attention, 1 never could see any part of 
the mouth out of the water, thou^^h 1 
have very often seen the Jaculator fish 
shoot a ^reat many drops one after another 
without leaving its jilaee and fixed situa- 
tion." 

In spite of tiu* position and inte^n’ity of 
this witn<‘ss, he was very generally credited 
with the imagination of another Baron 
Miinehausen until a recent dat<*, when 
a Bussian savant, ]Mons. N. Zolotnitsky, 
published an account of the fish. A sum- 
mary of his article on the Archer fish, 
which he observed for a lon^ time in his 
own ocpiarium. appears in the Smithsonian 
Miscellaneous Collection, Vol. 52. 

“They fre(]uently swim backwards as 
well as forwards," says Zolotnitsky. “ This 
habit of swimming: backwards is very curi- 
ous and quite customary ; indeed, they 
often swim in this manner for several 
minutes at a time. Tliey reconnoitre a 
|K>ssible prey, and back from it until 
they secure a ^ood i)osition for observa- 
tion and attack. 

“ The action of the eyes deserves sjXH'ial 
notice. They can be moved in almost 
every direction — ^to the left, to the right, 
upwards, and backM’ards — backwards so 
that the fish ean see everything that goes 


trating ; they can sec small objects at a 
great distance, and drench them with 
astonishing correctness of aim. But the 
eyes cannot be turned downwards, and, 
consequently, when the fish would see 
what is below, it plunges forward, head 
foremost. It rarely, indeed, sees what is 
at the bottom, and although worms may 
be there in abundance, it finds them only 
when hunger im}x*ls it to search for them 
there. And it is not alone the mobility 
of the eyes which engages’ attention ; in- 
stead of the expressionless stare which 
is charaet eristic of fishes generally, the 
Archer's eyes sparkl(‘ with intelligence* 
Especially wh(‘n th(‘ fish becomes sick or 
dying is the (‘xpression manifested ; then 
it looks at you as if it would implore your 
attention and would like to speak. The 
case of one of Zolotuitsky’s fishes, which 
was dying, i)rodueed on him such a pain- 
ful impression that lu‘ could never forget 
it." 

It was not surf)rising, pcuhaps, that 
Zolotnitsky's tender heart was penetrated 
with emotion on stcing one of his tame 
fish suffer, for his clever juds, imported 
from Singapore, “ ^v^ rc so tame that they 
would approach the hand containing flies 
and shoot tht*m off into the water.'’ 

It is impossible in the amount of space 
available liert* to quote one half the amaz- 
ing facts relative to the 
Archer fish detailed in 
Mr. Theodore Gill's sum- 
mary of Zolotnitsky's paper. Apparently 
there are few limits to its ingenuity. This 
finny tribe certainly dot‘S not seem to be 
less greedy than its fellows. It appears that 
the less exjx^rt gunners, finding that their 
clumsy efforts merely resulted in driving 
insects away from the aquarium, desisted 
in favour of the adepts of the family. \Vhen 
the latter exercised their skill, the other fish 
waited in readiness to snap up the spoil 
as it fell into the tank, before the success- 
ful sportsman could secure it. 
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The Adder, or Viper, Prepared to Attack 


Poison Fangs 

Their Real Nature and How the Serpents Got Them 

By CLAUDE E. BENSON 


I N earth’s early apes the averapt* 
serpent combined with the somewhat 
problematical wisdom attributed to it 
the liarmlessness, almost literally, of the 
dove. Indeed, it is diflieult to imapine a 
much more inefficient creature than the 
innocuous colubrine of to-day. Even the 
bip rat snakes, thouph they can, and do, 
bite hard, are very poorly equipped for the 
struggle for existence, and the lesser nu*m- 
bers of their family are miserably furnished. 
As blind as a bat— except immediat< ly after 
sloughing its skin — as deaf as a post, without 
pow’^er of taste and quite probably without 
power of smell, with a skeleton so delicately 
constructed that the tap of a child’s cane 
will break its back, the wonder is that the 
innocuous colubrine survives. 

It not only survives, however, but 
flourishes. The probable explanation is that 
it is mistaken for something else. Gener- 
ally speaking, man and beast assume, on 


sight, that a serpent is venomous. At any 
rate, neither man nor beast takes a risk 
on the hy[)othesis that it is not. Sometimes 
the harmless snake encourapc»s this belief. 
The little Daftyptiiis of the C ajK‘ j)retc'nds, 
as occasion demands, to 1 k‘ a Cape vi|)cr, 
which it nearly resembles in appearance; 
and in India there is a little ser[K*nt with 
a long name that sets up a hood like a 
cobra for the purpose of scaring away 
|K>ssible enemies. This device, however, is 
not always an unqualified success, as man 
is apt to mistake it for what it is pretend- 
ing to be, and to knock it on the head 
accordingly. 

There was a time when all venomous 
snakes were as harmk^s as their near rela- 
tive the innocuous colubrine. In fact, they 
come from the same parent stock. How 
is it that this feeble, unagpressive, defence- 
less creature has become the most dreaded 
of ** all the beasts of the field ” ? 
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In spite of its many physical disabilities, 
the harmU-ss serpent is provided with a 
respectable armament of teeth. There are 
a row on each side of the lower jaw, a row 
on each side of the upper jaw, and an 
additional row on each side of the palate, 
making, in all, six rows of strong, sharp, 
recurved teeth. A creature entangled in 
this rat-trap arrangement has little chance 
of escaping, a position complicated by the 
fact that the 
snake would have 
extreme diflieully 
in releasing its eu})- 
turc, if it wanted 
to ever so badly. 

Now, if the prey 
happen to be a 
helph'ss frog, for 
exam|)le, such u 
meal is simply and 
quietly swallowed 
alive. A serjxmt's 
head, it may be 
said, with the ex- 
ception of the 
skull, takes all to 
piec(*s. The lower 
jaws come away 
from the liead at 
the base, and from 
each otIuT at the chin, and the snake 
just pushes first one forward and then 
another, taking alternately fresh holds, 
until its foo<l is safely stowed in its gullet. 
This answers very well in the case of the 
frog. True. I have knowm a frog eat a 
snake, and a fair-sized snake at that, but 
that was a variation from the normal. The 
frog w’as, in fact, abnormal, an exception- 
ally fine spi'cimen. If, however, through 
mistaken identity or defective eyesight, the 
snake happens to seize a w'casel or a rat, 
or some such animal, the intended victim 
may secure its release by the simple process 
of gnawdng the captor's head off. 

Now sec how’ evolution has enabled 
certain branches of the tribe to meet this 


Fangs 

difficulty. Some thousands of years ago, 
apparently, the cleverer colubrines set to 
work to safeguard themselves against the 
possibility of such dangerous mistakes. A 
portion of the salivary gland w^as accord- 
ingly modified, and a certain inexplicable 
concentration took place which resulted in 
the receptacle being filled with venom. At 
the same time a groove was formed in the 
base of sundry of the larger teeth to serve 

as a channel for 
the transmission 
of the poison. 

So far, so good, 
but with the am- 
munition stowed 
away at the back 
of the head and 
the w’eapon in the 
mouth, under the 
eye, the snake was 
no bc'tter off. A 
tubc‘ was, there- 
fore, run from the 
poison magazine 
out on to the gum, 
just above the 
base of the fangs, 
w'here it termin- 
ated in a small pa- 
pilla. The theory 
that the poison duct is produced into the 
fang itself is incorrect, in fact, impossible. 

The fang, it must be understood, is not 
socketed into the upper jaw’bone, as is the 
case with our teeth, but merely attached 
to the gum, and is easily displaced. The 
W'ound thus caused on the gum cieatrises, 
and the consequent contraction draws for- 
ward a reserve fang (of which there is an 
illimitable supply) into its place as func- 
tional fang in the front of the jaw. It is 
quite evident that if the poison duct were 
produced into the fang it would, during 
the process of substitution, be left hanging 
out, and would dry and shrivel up into 
uselessness. 

Now% as I shall presently show, the 
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Indian Cobras 

When attacking, the cobra raiaea ita head and 
strikes forward 
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venom is injected wth great force. How to its natural purblindness, is a bad shot, 
comes it, then, that it is not all dissipatt‘d, and a wretched judge of distance. If a 
but finds its way into the wounds caused cobra struck at the back of one’s hand, 
by the fangs ? First of all, there is a and you moved your hand a coxiplc of 
strong sphincter muscle, close to the inches back, or tilted it away from the 
fore extremity of the poison duet, which stroke, the chanet^s are that the fangs 


prevents any involuntary escape of the would not penetrate. I have often tried 
venom. Secondly, the venom is directed this expe^riment, substituting 


downwards by the fang- 
sheath, a prolongation 
of the gum which 
covers the fangs whe^n 
quiescent, but which, 
when the snake strikes, 
is %\Tinkled up along 
the upi>er lip, very 
much after the fashion 
of the upper lip of a 
man when h<‘ sneers. 
Nevertheless, in spite 
of this apparatus, a 
|)ortion of venom al- 
ways does eseape when 
the snake strikes, and 
is found scattered 
round the outside of 
the wound. 

As 1 have said, the 
venom is discharged 
with great force. 
Round the venom gland 
is wound a powerful 
muscle wiiich passes 
round the back of the 
mouth, and is inserted 
on the lowei^ jaw'. 
Thus, albeit the snake 
can open and shut its 
mouth without dis- 
charging its venom, it 
cannot discharge its 
venom effectively with- 
out closing, indeed 
snapping, its jaws. To 
this fact many men and 



The Most Deadly of Pdison Snakes 
The Mamba U here shown with distended jaws to exhibit ita two huge 
pairs of poison fangs in the upper jaw 
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a bit of paper in a cleft stick for the 
back of my hand. I shall have something 
more to say about the attack of venomous 
snakes later on. 

Here, then, we have the ancestral in. 


nocuous etilubrine, no longer innocuous, but 
with poison fangs either at the front of 
his mouth and a fair complement of solid 
teeth behind, or with poison fangs at the 
back of his mouth, with a sufficiency of 
solid teeth in front. This last arrangement 
seems foolish, inasmuch as the prey had 
to be hitched back by the solid teeth, right 

246 


away to the base of the jaws before the 
poison fangs could take effect. It is highly 
improbable that a rat or weasel would sub- 
mit to such a process without vigorous 
protest, and it is not unreasonable to sug- 
gest that this fact, being 
drilled into the brains of the 
buek-fanged snakes by such 
uncomfortable captures, led 
to tht‘ discarding of the front 
solid teeth, and the evolution 
of the formidable family of 
vipers. 

Meanwhile front - fanged 
snakes were proceeding 
on lines even more vicious. 
Armed as they w^ere, they 
(*ould lK)th paralyse and 
l)()ld their victim. Later, the 
wiek(‘d thought occurrc*d : 

Why not incapacitate him 
out of hand without the 
trouble of having to hold 
him ? ” The solid back 
teeth were accordingly dis- 
carded and the size of the 
poison fang increased until, 
in such brutc^s as the cobra, 
only one or tw'o very effete 
solid t(‘eth remain. They are 
placed behind a pair of very 
large poison fangs, on each 
side of the mouth, whilst in 
the most highly specialised 
of the group, e.g., the coral 
snake and the mamba, no 
solid teeth remain. 

The evolution in this re- 
sfK‘ct, the gradual discarding 
of the solid teeth, and the 
increase in size of the poison fangs, can be 
readily traced throughout almost every 
gradation in the poisonous colubrines. In 
the vipers, one passes at once from the 
back-fanged snakes, with solid teeth in 
front of the fangs, to the viper, with its 
shrunken jawbone bearing poison fangs 
only. Of course, the viper appears to have 



Skeleton of a Rattlesnake or Pit Viper 

To show the marvellous bony framework. (At the base, 
another American snake, the Mocassin) 
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Head of a Puff Adder 
Observe the poison fangs in the upper jaw 

an u|)pcr jjiw-boiu* as lon^^ as that of any 
ordinary inno(*(‘nt snake, hut it has not. 
The uppiT jawbone has slirunk almost to 
its base, and lies, a basal wreek, almost at 
ri^dit unpl(‘s to its initial position, whilst 
an orijjinally insipnifieant bone has been 
lengthened out till it fteeupies almost tlu* 
entire len^dh forimrly tak<‘n up by the 
upper Jawbone. 

In the absciiee of transitional anatomieal 
evidenee, the hiatus iM-twcen the l>aek- 
fan^ed snakes ami the vipers was so 
marked as to bt* considered almost con- 
jectural, till analytical science set tlie seal 
on the conclusion by sluiwiuf; that the 
poison of the back-faujred snake was 
practically identical with that of vij>ers, 
thouj^h far less virulent. Incidentally, the 
poison of the cobras or elajiiiu'S — ^miscalled 
poisonous colubrines, inasmuch as both the 
poisonous familie^s were, in the ir innocent 
state, colubrines — is more deadly ; its toxic 
properties are more active than that of 
vipers. On the other hand, in horrid com- 
pensation, the effects of viper bite arc 
distressingly more severe. 

Moreover, the viper comes into being 
with a fully developed perforated ” fang, 
exhibiting none of the gradations of develop- 
ment clearly traceable in the elapines. The 


term “ perforated ” is a mis- 
nomer. I have said that a 
groove was formed at the base 
of the tooth. By and by, the 
groove was extended to the tip, 
and the edges folded over on 
each other. Anyone who de- 
sires to see exactly what hap- 
pened lias only to takt‘ an elm 
leaf, lay one linger down the 
stem, and bend the leaves grad- 
ually together over his linger. 
The result will be a sheath with 
a broad opening at the base 
and a narrower aj)erture at the 
point. In the l(‘ss specialised 
cobras, the grmwe takes the 
form of a wide slit ; in the 
Indian eobra, the slit has so nearly joint'd 
that one can just pass a hair between the 
etlges ; in the jnainl)a and coral snake, 
and in all tlu‘ vipers, th(‘ edges have 
joint'd, tlunigh tlu* point of juncture is 
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Skull of an Indian Python 

A creature entangled in this rat-trap arrangement 
of teeth has little chance of 
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discernible with the naked eye, and can be 
clearly seen with a magnifying glass. 

The me thod of attack differs in the two 
families. The cobra raises its head and 
strikes forward and downward, after the 
manner of a forward cut with a sword. 
The viper lie's in coil, more or less marked, 
and, opening its jaws till they are in the 
same plane, thrusts. The closing of its 
jaws, in either case, is very essential 
to the effectual injection of the poison. 
Of the two, the viper is rather more 
likely to ge‘t home. 

Fortunately, most venomous snakes are 
shy. Some, however, are painfully the 
reverse. A cobra is not always wholly 
amiable ; a friend (»t mine has a pair of 
iliinnel trousers perforated in the loose flap 
just ov<‘r the instep by a bad shot from 
a cobra, which got irritated at his passing 
by. A fraction lower, or nu»re to the left, 
and I should not have that friend to-day. 
Some Australian snak(*s are said to be 
several degr(‘es inon» vicious, but there is 
no doid)t that the king e<»bra (the hamu- 
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dryad), the mamba, and some of the South 
American pit vipers, will go out of their 
w'ay for a fight. A mamba killed Colonel 
Montgomery of the Welsh Regiment, though 
he was in the doctor’s hands within a very 
few’ minutes of being struck. It bit clean 
through putties, the box-cloth of his 
knickeri>ockers and his under-garments, 
and penetratt'd about an eighth of an inch. 
A friend of mine, more fortunate, was 
struck on the thick leather pad on the 
shoulder of his shooting coat by a mamba 
that came dowm a tree to interview’ him, 
and retired into space immediately after 
in company w ith a charge of shot. 

Which of all snake's is most deadly ? 
It IS an idle question. Medical science may 
say that, in the event of a bite, the krait 
is perhaps the most deadly of all, but the 
krait is so very small. Let a full-grown, 
fair-sized viper or cobra in good health 
get home and close its jaws, and I would 
not insure the man bitten for sixpence, 
though the whole* Colh'ge of Surgeons w’ere 
on the spot. 



- /#; ^ Btmdtf. F.2.. 

The Bgg-swallow'tng Snake (DM^ptltis) of South Africa 
This harmlett snake protects itself by pretending to be a Cape viper 
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BRIDGES By H J SHEPSTONE 



Building the New Manhattan Bridge, New York 


Pathways of Steel Through the Air -Wonders of Modern Engineering. 
Their Heavy Cost in Men and Money 


T he (‘Volution of the brid^re is one loni? 
lieroic struggle on the part of man 
to throw a roadway over a river or 
a yawnin^T ravine. Primitive man spanned 
streams with trunks of fallen trees. Later 
eame the more substantial wooden struc- 
tures, strong enougli to bear a liorse and 
cart. As engineering^ science developed 
these were replaced by masonry edifie(‘s, 
eapaVile of carrying a stream of heavy 
traffic. To-day these are being rapidly 
su|>erseded by viaducts of steel. 

It is over the Hudson River in New York 
and over the St. Lawrence in Canada that 
man has gained his greatest victories in 
spanning wide expanse's of water with 
gigantic steel roadways. It must not be 
forgotten that Great Britain has many fine 
examples of the bridge-builders’ art ; the 
Royal Albert Bridge at Saltash, the 
Britannia Bridge over the Menai Strait, 
and the Forth Bridge, whose span of 1,700 
feet has yet to be eelipsed, may be quoted 


as daring and remarkabh* bridge-building 
feats. 

Tin* British struetuns, too. were the 
first of their kind, and their designers had 
little to guide* th(*m. Now, with our 
knowI(*dge of steel, and the ])erfeetion of 
innume able devices for facilitating the 
task of eri'ction, the feat would not l)e so 
difficult. 

The Saltash Bridge which spans the 
Tamar is 2,200 f(*et long, the two main 
spans over the river being (*ach 455 feet 
long. The height of tlie central pier from 
its foundation to the top is 240 feet, and 
the railw'ay track is carried 110 feet above 
the level of the water. Obtaining the 
foundatioas for the pier w'as a particularly 
dangerous pi(*ee of work. A huge caisson 
was sunk in midstream, in which, provided 
with compressc'd air, the men toiled for 
two years. In the winter storms the 
unwieldy cylinder rocked so violently, 
despite its heavy weights and chains, that 






Spanning the Rushing Waters 

(From th§ siaUm Fictum by Henwi Mwretl Magntt) 

The first act of the eni^ineers in building the Zambesi Bridge^ at the Victoria Falla* was to fire a 
rocket across the gorge, carrying a cord which served to pull a wire over* which in turn was 

followed by still stronger material 
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The Tay Bridge 

This bridge, over 2 miles long and rising 77 feet above 
the sea, was built on 86 pains of piers, to replace the ill- 
fated bridge destroyed by a storm on December 2Rth. 1879 


leakages occurred, and it ^vas only hy 
tK'atin^ hasty retreats that tin* nien (‘scajied 
<lrownin^j. 1'hc two ^»i^rantic spans were 
built complete upon the shore and floated 
out into position, and then g:radually raised 
to th(‘ desired hei^»ht, thrt'e feet at a time 
at each end by means of hydraidie presses. 

Over the Meiiai Strait, whieh separates 
tlie island of An^rlesey from (Carnarvonshire, 
we have some magnificent examples of the 
brid^re-builders’ skill in the Suspension 
Bridge, the l^ritannia lirid^je, and, later 
still, in the bridge at Conway. It is n*- 
eorded that, when the first chain of the 
Susp(*nsioii Brid^jc was drawn across the 
strait, half a dozen of the workmen dashed 
forward, in a mad 
and perilous rae<*. to 
sw who would be the 
first to ne^rotiate the 
stream by the new' 
swayin^f aerial path- 
way. Perhaps their 
feat was not so fool- 
hardy as that of a 
workman on the great 
cantilever bridge 
across the Xiacara 
Goi^ge, 

but a narrow gap 


separated the two cantilever arms, 
laid a plank across it. "walked de- 
liberately to the middle, and stood 
on his head, kicking his legs about 
just to show how little he eared for 
the whirlpool raging two humln'd 
firt b(‘low. The last chain of the 
Mfiiai Susp(‘nsion Bridge was rjiis(*d 
to its position to the strains of the 
National Antlu'in, play(‘d by a band 
on a temporary platform on tlie 
centre* span. 

The* gre*at stee*l tubers e)f the Bri- 
tannia Brielge*, like the* girelers e)f 
the* Saltash strue'ture. we're built 
e*e)mple*t(‘ e)n the* she)re anel graelu- 
ally rais(‘d inte) peisitieni. Be>be'rt 
Ste phe use)!!, its ele'signe*!*, insiste'el that 
the' re'e'e sse's she)uld be fille'el up with mase)nry 
as the tubes re>se highe r and highe'r, anel e»n 
iH) ae'e'e)unt weadel he* alle)W ine>re' than a 
fe'W inelu'S unde r the* ire)nwork. \Vhe*n e)ne* 
of the' tubes hael bee n raise'el to a he ight e)f 
#-J() fee't, e)ne* e)f the* hyelraulie' presse's bre>ke', 
anel the* tube* fell a elistaiu'e e»f se)nu' se*ve*n 
inehes e)n te) the* pae*kings whie*h hael be'eii 
built uj) unele'rneath it. Se> small a fall 
may appe'ar te) the* uninit iate*el to be* e)f slight 
e*onseepje ne*e' ; but the* meane ntum ae'epiire*el 
by the* 1H)0 te)ns e)f ire)n gre'W, e*ve*n with se> 
small a elistane'e*, te) sue'h [)re)portie>ns as te) 
crumple up se>liel eastings, w'e*ighing te)ns, 
as if the*y hael been me re bise-uit boxes. 

‘’Thank (ie)el,'’ \vre)te‘ Mr. (lark, the 
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en^ineer-in-chicf, to Stephenson, “ that you 
have been so obstinate ; for if this accident 
had occurred with no bed for the end of 
the tube to fall on, it would have bec^n 
lying a<*ross the bottom of the Strait.” 

The mightiest bridge in Cireat Britain is 
tfie famous Forth Bridge, which spans tlie 



An Electric Carrier 

This carrier. wei^Hing 5 tons and carrying a load 
of 5 tons, travelled to and fro across the Zambert 
Gorge with the materials for the erection of the 
Victoria Falls Bridge 

Firth of Forth, between North Queensferry 
and South Queensferry, the first big stnic- 
ture to be ert'cted on the cantilever principle, 
and which to-day still holds the record in 
length of span. Here it may be explained 
that cantilever means a bracket. The 
ordinary balcony of a house is a cantilever 
of a kind. The principal reason why this 
form of erection is so popular is because 
no false-work is needed if that appliance 
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kno'wnn as the “ traveller ” is employed. 
This is a great upright frame mounted on 
rollers, carrying derricks and other hoisting 
tackle, and fitted with a long overhanging 
nose at the front, from which the new pieces 
of the bridge are hung, while being pinned 
or riveted together, so as to carry their 
own weight. 

The Forth Bridge, which recently cele- 
brated its majority, has a total length, with 
its approaches, of 8,295 feet. It contains 
50 , 9.58 tons of steel, and required 6 , 500,000 
rivets to fasten it together. There are 
three huge but graceful steel towers, each 
345 feet high, from which are built out 
the great cantilever arms, each 680 feet in 
length. Sir Benjamin Baker has declared 
that a battleship could be hung at the end 
of each cantilever arm without causing the 
ties at th(* tops of the tower to pait, so 
strong is tlu* structure. The bridge con- 
tains two spans of 1.700 feet, the gn^atest 
of all bridge sj)ans. The structure took 
seven years to build, cost £ 3 , 000 , 000 , and 
demand(‘d a toll of 57 lives. 

For the finest and latest examples of the 
bridge-builders’ skill we have to go to New 
York. Here, in space of a single square 
mile we have the three greatest suspension 
bridges in existence — the Brooklyn, the 
Mianhattan, and the Williamsburg bridges, 
while some three miles above the last- 
named there now towers Blackwell’s Island 
Bridge. They are rightly regarded as 
among the wonders of the engineering 
world. They vary from 6,000 to 7.000 
feet in length, with a central span of from 
1,400 to 1,500 feet, and carry four tracks 
for railways, two or more for trams, a 
couple of roadways for vehicles, and various 
sidewalks for pedestrians, while the towers 
reach a height of 800 feet and more above 
the water, the aerial pathway being some 
180 feet above the surface of the river. 

The Brooklyn Bridge took thirteen years 
to build, and cost £8,200,000. It was de- 
signed by Mr. John A. Roebling, the builder 
of the Niagara Falls suspension bridge and 




Building the Manhattan Bridge, New York 

For,y .hou..„d .on. of ...el .„d 23.000 mile, of wire were u.ed in .he erection of ,hi, .ing,. bridge 
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Building the Blackwell's Island Bridge New Ynrlr”“ /«»««».«. 
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others. While en^a^jed in the preliminary 
work he met his death. He was succeeded 
by his son, Mr. William A. Hoeblin^^, who 
in turn was injurc'd liy a fire in one of the 
caissons and b(*eame a permanent invalid. 
He was removed to a residence on the 
heights of Brooklyn, where, with indomit- 
able resolution, he watched the details of 
eonstriKdion from his window by the aid 
of a teleseofu*. and. assisted by his wife, 


a central river span of l,595j feet from 
tower to tower, two. land spans from towers 
to anchorages, and the land approach on 
either side. This aerial roadway is held 
in plac;e by cables, four in number. They 
eacli contain 5,290 steel wires reaching from 
anchorage to anchorage, on either side of 
the river, a distance of 3,752 feet. This 
gives a total of 14,000 miles of wire. Each 
cable has a diameter of 15 J inches, and a 



The Collapse of the Quebec Bridge 

This photoaraph of the wreckaae was taken from the stone abutment, shoreward. Compare this ruin 

with the proud structure opposite 


dir(*eted the progress of the work to its 
successful completion. 

It is impossible to point to any large 
bridge the ertrtion of wiiieh has not 
demanded its toll of human life. The 
rect'iitly eomplett^tl Blaekweirs Island 
Bridge cost 67 lives; some 70 brave men 
were killed in the Quebec disaster in 1907, 
wiicn that partially completed structure 
suddenly collasped after three years had 
been spent upon it, and some 15,000 tons 
of steelwork had been plaeed and bolted 
in position. 

With its approaches the Brooklyn Bridge 
is a mile and a furlong in length. There is 


lm‘aking strain of about 12,000 tons* 
The roadway is 85 feet wide. The en- 
gineers declare that the “ natural life ” 
of the bridge is 20,000 years. 

After the Brooklyn Bridge came the 
Williamsburg structure, which w'as erected 
in seven years at a cost of £4,000,000. It 
has a total length of a mile and 1,920 feet, 
including a main span of 1,600 feet, and 
two shore spans of 600 feet. The four 
cables are each 19 inches in diameter, and 
are built up of 87 strands, each strand 
containing 208 wires, each 8,020 feet long* 
Figure this out and we get 19.000 miles of 
wire, possessing a weight of 5,000 tons. 
254 
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At Work on the Ill-fated Quebec Bridge 

S* «ntre“pto ‘ol movable wrvice platlorm-are eneaced in driving the main 12-inch 

P ntre pin of the bridge. They atand at a height of 375 feet above the St. Lawrence River. When this 

bridge collapsed 70 workmen perished 
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The towers of this brid^^c rise 885 feet above 
the water level, and are built of steel. 
Somewhat similar in design is the Man- 
hattan Bridge. The wire eonsumed here 
totals 28,000 miles, while no less than 40,000 
tons of steel were used in the erection of 
this single a(‘rial pathway. 

More wonderful still, from an engineering 
jK>int of view, is New York’s latest structure, 


of the superstructure were not built up bit 
by bit near the site, but put together by 
the manufacturers and foi^’arded entire 
on cars or groups of cars, and pinned as the 
erection proceeded. A very pretty bit of 
pinning it was too — ^the objects to be con- 
nected being bars and girders, some weighing 
120 tons ; the pins, cylinders of steel, some 
16 inches in diameter and 10 feet long ; 
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A Quaint Cantilever Bridge of Timber 

This bridge, simply lashed together with willow thongs, and built unaided by the Indians of 
the Bulkley River, is actually a true type of cantilever design 


Blaekweirs Island Bridge. In length and 
weight it rivals and in carrying capacity 
also surpasses the famous Forth Bridge. 
Its trusses are the heaviest ever built. 
There are two main sj>ans of 1,182 and 984 
fei't respectively, springing fnan two piers 
erected on a mid-channel island. From 
end to (‘ud the bridge mt'asures 8,725 feet, 
and, together with the approaches, the total 
length is swelled to 7,858 fe<*t. 

In its erection the somewhat unusual 
course of pinning its members together, at 
points of intersection, was adopted, instead 
of riveting them. The truss members 


the thimble, a 5-ton battering ram. And 
this work had to be done partly at a height 
of 300 feet above a deep, swift current, 
navigated by steamers, barges, ferries, and 
sailing ships, with the bitter %nnds raging 
furiously. 

In the erection of this bridge, as stated, 
67 lives were lost. Curiously enough, the 
great majority of these fatal accidents 
occurred among the sailors who had been 
engaged by the contractors because of their 
abilitv to climb. As a matter of fact, the 
successful modern bridge-builder must 
possess other qualifications than that of 
256 
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Building the Forth Bridge 

This mighty bridge, with its two marttnioth spans of 1.700 feet, is one of the mr>st remarkable in 
the world. For no !e-s than «^'.*vfcn ye:«rs an armv of intrepid workers labmired in mid-air to com- 
plete it. In addition to £3.0(t0,000 sterling, it tost .‘)7 human lives 
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climbing. He must know something of 
steel, possess a clear head, and be ever on 
the alert. 

The manner in which these men climb 
and creep among the steel bones of the 
structure, walk along girders a few inches 
wide two or three hundred feet above the 
ground, s^ing up through the air standing 


Andes and other places, to make a path for 
the iron horse, have demanded all the pluck 
and resource of the engineer. For years 
the distinction of being the loftiest bridge 
in tin world rested with the famous Loa 
stnieture in South America. This s{>idery 
path of steel crosses the Loa River at a 
h(‘ight of 836 feet above the rushing 



A view of part of the Black well's Island Bridge, which connects New York City with Long Island 


upright on 40*ton girders, dangling at the torrent. Then came that wonderful struc- 
end of a steel cable from a crane overhead, ture, the Victoria Falls Bridge, over the 
dodge, if they are alert enough, falling tools, Zambezi Gorge, some 700 yards below that 
bolts, or rivets, or swinging pieces of vicious- mighty cataract, of which Mons. Marcel 
looking steel, is truly marvellous. Then, Magne has painted the Salon picture repro- 
when the luncheon whistle goes, they will duced on page 250. It is a single graceful 
grasp ropes or what not, and come sliding steel span of 500 feet, and crosses the gorge 
dow’n 800 feet to Mother Earth like trained at a height of 400 feet above the whirling 
acrobats on a theatrical stage. waters. The recently completed I'ades via- 

^ far mention has only been made of duct, in France, has finally wrested the 
the larger steel structures, though those height record from the rest of the world, 
that have been erected over great chasms It crosses the tortuous Sioule River, at a 
in the Rockies and yavming ravines in the height of no less than 440 feet. 
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The Cavern of the Ravens 

The famous GouRre des Cor beaux, in the Department des Ariec^e, France, was recently explored by Monsieur 
Martel, the famous speleologist, and Monsieur Maugard, who found it to be a typical charnel cave. The 
entrance to it is by way of a pot-hole in the Forest of Belesta, over 110 yards deep, down which for centuries 
past animals of all kinds have fallen or been thrown by folk who devoutly believed this to be a bottomless 
pit. By discovering the truth about this veritable microbe farm, which for hundreds of years has polluted 
the sources of water supply in the neighbourhood, the intrepid explorers have probably saved many 
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The Science of Cave Exploration — How it has Served Mankind 

By E. A. BAKER, M.A., D.Eit. 

Ju//iOp or ** Mooty, t Cain of tho Hi^h /Val\" . 


M ost people look upon a cave as 
a damp and rather unpleasant 
sort of natural curiosity, into 
which th(‘y are entrapped hy a mercen- 
ary showman, who asks them to admit 
that a certain slieet of calcite with zones 
of red is lik<* streaky bacon, a ranj»e of 
stalactit<‘s is a pjood imitation of organ- 
pi|K*s, and a picturesque grotto with its 
natural ])illars and dome resembles St. 
Paul’s Cathedral. Few indeed realise that 
caverns are a numerous and important 
feature in geography, and that they play 
and have jilayecl a vital part in the making 
and th(‘ actual life of the earth. Caves, 
of course*, include the innunierabh* fissures 
and <'aviti(*s existing in all portions of the 
earth's crust, penetrating often to enormous 
depths, where no animal could live because 
of the intolerable heat, and yawning even 
in the flexir of the ocean, wliere vast quan- 
tities of water are being everlastingly 
engulfed, to generate, as scientists l)clieve, 
the exj^losive forces at work beneath the 
volcanoes. This gives us some idea, not 
only of the multitude, but of the mighty 
functions of caves in the evolution of the 
glolx*. 

It is from subterranean cavities of this 
nature that our thermal springs are supplied 
at Bath, Harrogate, Baden, Carlsbad, and 
other places. From what unknown depths 
came the floods of boiling water tliat broke 
into the workings when the Simplon Tunnel 
was being cut ? The geysers of Iceland 
and the Yellow'stonc, the hot springs of the 
Antipodes, draw* their waters from such 
profound reservoirs. Caves and fissures 


are of great antiquity in the structure of 
the globe, and it was into these chamu'ls 
that the precious nu'tals and minerals of all 
kinds were forced and deposited in remote 
ages. Nay, it is (*ont ended that the process 
is still going on. At any rate, if minerals 
are not being forc(‘d up in large masses 
from below, th(‘y are still being disintegrated 
and deposited anew by running water, 
which finds its way down and down into 
these gaps in the earth’s envelope. 

Radio-activity is a frcipient phenomenon 
of thermal sfirings and of eaves, and it is 
held by the best authorities that in these* 
underground laboratories Nature is con- 
tinually carrying on the secret processes 
assoeiateil with that mysterious element, 
radium. We have* explored the huge 
cavities whi*ne(‘ salt is (piarri(‘d or pumped 
as brine ; but what do we know of the 
sources of our petrol(*um ? 

This connection betweiii cav(‘s and miur 
erals brings into view the relation b<‘tweeii 
caves and mankind. The remoU* ancestors 
of the human race dwelt in caverns. Ilert* 
they found shelters, furnished by Nature, 
superior to anything they could build, and 
far safer as a defence against the savage* 
beasts, the cave bear, the woolly rhinoceros, 
the mammoth, and the sabre-toothed tiger, 
which roamed at laige in this country when 
man was already established here. At 
Wookey Hole, in Somerset, we have what 
1 venture to say is the spot with the longest 
recorded history of continuous habitation 
of any in these islands. Palseolithic man 
has left his relics there mixed up with the 
remains of the prehistoric beasts ; his 
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antiquity is measured in tens of thou- 
sands of years. Recent researches have 
uneartluid enou^jh traces of neolithic men, 
the Celtic races, Romano-British, and later 
inhabitants to enable us to reconstruct 
the whole life of these people, as accurately 
as one van that of the people who lived in 


the neighbouring lake villages. In com- 
parison with the cave-dwellings, the lake 
villages are modern. Wookey Hole is now 
the name of a village the population of 
which depends on the cave for its livelihood, 
for the water-supply of exceptional purity 
which comes from this source is indis- 
pensable to the work of one of the chief 
paper-mills in England. Like innumerable 


other caves, it is the source also of the 
supply for drinking. 

Here another serious question is opened 
up ; how can wc guarantee the purity of 
our water-supply ? Cave-explorers, iii 
various parts of Europe, have discovered 
that water conveyed from afar, for the 
supply of towns, has frequently 
come from caves in which ac- 
cumulations of animal and veget- 
able remains have contaminated 
it with all sorts of deadly germs. 
On the other hand, a friend of 
mine saved his borough an ex 
jienditure of many thousands on 
a reservoir, by pointing out a 
plentiful underground supj>ly in 
a cave. The medicinal springs, 
again, counterbalance in a way the 
mischief done by polluted sources. 

This danger to life and health 
through unguarded recourse to 
the seemingly pellucid streams 
bubbling up from limestone caves 
cannot be summarily dismissed; 
on the Continent, and in France 
especially, it is a most urgent 
question of national hygiene. 
One of the accompanying pic- 
tures show's the interior of a vast 
“charnel cave,” as M. Martel 
w'ould describe it — an open chasm 
or jx>t-hole, into which for many 
centuries the remains of animals 
have fallen or been throwm, and 
where they lie decaying, fester- 
ing, and breeding countless mil- 
lions of destructive microbes. 
These germs of deadly diseases 
find their w^ay straight into the streams 
that flow on through open fissures in the 
limestone, and, eventually, pour forth as 
a copious spring, without ever having 
passed through the beds of sand and other 
porous strata which, in most cases, act 
upon our undeiground water-supply as a 
natural filter. Superficially, these springs 
have every appearance of purity. Whole 
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Gigantic Irish Stag iCervus mdgjtceros) 

In some cavei we find ihe remains of the prehistoric beasts 
which our remote ancestors slew — the giant stag, the cave- 
bear, the woolly rhinoceros, the sabre-toothed tiger, and others 
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towns, whole oountr>"sides, rely upon them case of a calf in a subterranean stream near 
for their subsistence, little recking of the Cahors. Some hours later they quenched 
foul ordure through which the water lias their thirst at a s|3ring some distance off, 
percolated. not dreaming of any ri‘lation bf'twtrn the 

The microbe alwavs flourishes in dark- two incidents. A day or two lat(‘r. how- 



JUtritHittU hd tty 1. 

Sabre-Toothed Tigers 

Caves were our ancestors’ refuse a^^ainst these and other gfreat beasts which formerly roamed this 
country (It is believed by some naturalists ihat the stripes of the sabre-toothed tiger ran horizontally 
along the body, while others maintain that they were as represented here) 

ness. There is a plac^e in La Vendee where ever, lioth were atiaek<‘cl f>y a sfK‘ci(‘s of 
dead animals were interred in Roman times, ptomaine [Kusoning and were ill for several 
and where in our o^^m day the mud was weeks. 

found on analysis to be riehiy impregnated \\Tic*n you remenribcT the thousands of 
wth microbe's, alive, though in a state open pot-holes that exist in the world, 
of suspended animation, after being buried all of them in communication more or less 
eighteen hundred years. immediate with the watci -supply, you will 

M. Martel relates how he and another have some idc'a of the importance of spclas- 
cxplorer came across the half-decayed car- ology to the life of man. 
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The Sargasso Sea 

By SIR H. H. JOHNSTON, G.C.M.G., K.C.B. 


W HEN the Portuguese pc^oplc dwell- 
ing along the eoastline of that 
eountry failing the Atlantic, began 
to recover from the jiaralysis of the Moorish 
yoke, to navigate the stormy seas that 
lay to th(* westward, and speculate* on 
what might lie beyond in the way of un- 
discovered lands, they specially noticed 
— waslied up o(‘easionally on the coasts of 
I\)rtugal, and still more so on the shore- 
line of th(‘ Azores, of Madeira, and the 
Canary Islands fragm(‘nts of a seaw(‘<*(l 
which tla y (‘ailed AV/rge/fc. This word and 
the allie'd Castilian Sarf^nziK is derived 
from an old Iberian word Sarga^ which 
m(‘aiis a '‘grap(‘,” and was giv(‘n to this 
j)<‘euIiardooking s(‘aw(‘ed, with its long, 
d(*ntelated leav<‘s. b(*eause in the axil 
betw(‘en leaf and stem then* grows a 
stalked, berry-like bladder, like a yellow 
grape in appearance. In one species — 
Sargassum bavvifcruni — the sjiore capsules 
also resemble* grapes in apjiciirance. These 
air-capsules or bladders, buoy up the Sar- 
gassum wc(*d on the* ocean surface. 

When the Portuguese* seamen extended 
their adventurous voyages along the west 
coast of Africa, they fre- 
qu(‘ntly found their ships 
sailing through tracts of 
calm water thie^kly beset with long strands 
of floating Sargasso we'C'd. But they 
were not the first among seafaring men 
to noti(*e this fihenomeiion. It hod been 
observc'd something like 3,000 years ago 
by the Phccni(‘ians when they emerged 
from .the Straits of Gibraltar to ex- 
plore the Portuguese and Mor(K*ean 
coasts, and in course of time information 
about th(‘se masses of floating seaweed 
was transmitted by them to the w'onderful 
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Greek geographers and historians of the 
five centuries which preceded or succeeded 
the opening of the Christian era. But the 
Sargasso Sea — that is to say, that vast 
circular tract of the Atlantic which lies 
between north latitudes 16° to 38°, and 
w'cst longitudes 80° to 50°, was first defi- 
nit(*ly re ached and described by Columbus 
on his 1492 journey WT‘stw'ards from the 
Canary Islands in s(‘areh of an Atlantic 
route to the Indies. 

At the beginning of the second w^eek of 
his voyage his two shif)s (‘iitered the Grassy 
Sta. Th(*y were almost 
following the line of tlu* *^***|P*[^**^ 
Northern Tropic (23° 30'), 
and win n the Sunday morning dawned they 
found themselves sailing slowly through 
a rc'gion w'hi(*h resernbkd a vast, inun- 
dat(*d meadow, over whose watery surface 
innumerable bunches of coarse, grass-like 
W'(‘ed lay scattcTcd. The seamen thought 
that this appiaranee on the water indi- 
cated the close proximity of land, and 
fortunately little realised they had accom- 
plished at most a third of their voyage 
towards the northern West Indies, and 
that this region of thickly collected sea- 
w’c*ed extended all the way from the 
vicinity of the Azores or the Cape Verde 
Islands to the Bahamas. They noticed, 
however, the small crabs {Plants minuiiis 
and Kepfumis) and the small cuttlefish 
which frequented in large numbers this 
floating vegetation on the surface of the 
w^ater, and were only discernible by their 
movements, for their coloration had been 
arranged so as to imitate almost exactly 
the WTcd amongst which they lived. Pos- 
sibly also they observed the many pipe 
fish and amber fish, and the fantastically 
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formed and strangely marked angler fish 
or *’ sea-toads/’ similarly developed and 
adorned for close ass(X*iation witli the 
Sargasso wetxl. These last belong mostly 
to the genus Plerophrtfne. 

There are at least live sp<‘eies of Sar- 
gasstiw, ami their growth seems t(» be 
generated in the first instance in tla^ 
Caribbean Sea and along the coasts of 
Central America 
and the Wt st India 
Islands. The cur- 
rents of th(‘ (iulf of 
M(‘\'ieo apparently 
sweep great masses 
of tin* wet*d out 
through the nar- 
row passage b(‘- 
tw(‘en Fhtrida and 
Cuba. TIk‘ (iulf 
Stream bears the 
weed east ward, and 
gradually the weed 
is sent by eurrents 
or trade winds into 
a vast Imekwater 
b(‘t ween the A /.ores 
and the West 
Indies. 

In this baek- 
water, which is also 
a region of eomparative calms, the wee<l is 
so thick that it impedes navigation, and, 
in the days before steam, was such a source 
of delay to sailing vess(»ls that, like most 
<»ther dangers, it was exaggerated. Stories 
W(Te told, and were regarded as credible 
<lown to (juite recently, of vessels which 
had never been able to get out of this 
mass of floating si^awced, but had been 
held caj)tive until from some cause or 
another they sprang a leak and sank below 
the surface, still detained in the tangle. 
The Michel Sars expedition of 1910-1911 
disposed of the credibility of these legends, 
though it is quite coneeivable that, after 
cycles of extraordinary growth of this 
W’eed, ships may have been imprisoned. 


It is now j)n>posed to a<ld sonu' account 
of the strange creatures which live in or 
on this floating seaweed. Over its surface 
skim the flying-fish (see pp. 01 2-fdfl) of the 
genus Ejtwaitis (especially the beautiful 
blue-tint<*d Exoeaius spilnftus : and thesi* 
flying-fish are pursued by various types of 
Atlantic gulls. lnd(‘t‘d. out' interesting 
fact notieeabh* in the Atlantic as eomparcil 

% 


with th(‘ Pacific, is the abundance of gulls 
in mid-ocean, far from land, as well as other 
sea-birds, (bills are entirely wanting over 
the great br(*adth of the central Pacific 
Ocean, their places being taken by pttrels. 
pluethons, and frigate liirds. Put over the 
northern half of the Atlantic, sea-birds arc 
seldom absent from the wat(Tseaf)e, even 
at a distance of 1,000 to 2,000 miles from 
land. 

This, no denibt, is due to the [iresenec* 
of the floating Sargasso weed, with all the 
living creatures that it harbours. The 
gulls, mor(‘over, can rest secure from danger 
in the calm w'ater amongst the weed-sprays 
or perched on the uplifted masses of weed. 
They subsist not only on fish but quite as 
263 
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The Weed Sarf^assum 

The Sargasso Sea varies from lime to lime in form and extent. It generally 
consists of a vast bank of seaweed, in shape like a fantastic capital T, with 
a stem about 200 to 250 miles broad 
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iiL-on the Sea The Sargasso Sea 


SargaMO 

Crabs 


much on the smaller cuttle-fish and crabs 
which frequent the meshes of the weed, 
and which se(‘k to elude capture by adapting 
themselv(‘s in colour and markings to the 
blackish-brown, gr(*y-green, and yellowish- 
wliite of the berry-studded fueus. 

The Sargasso crabs — also marked with 
waving lines and bands of dark brown on 
a yellowish or greenish- 
white* ground, belong to 
two different types : the 
Portunids, with their last pair of legs flat- 
tened into oars for swimming, and the 
(irapsids, not usually a family of oceanic 
range, but (hwelopiiig in eomu'ctlon with the 
Sargasso we<‘<l-ar<‘a a little S(|uare-sliaped 
end), t he Planes niinnlus, which can searei ly 
be detcete<l by the human eve, or perhaps 
even a bird's ey<*. as it eliiigs to the \ve(‘d- 
tangles and exactly imitates them in colour. 

lint the (ish an* the most remarkable 
deuiy,('ns of these float iiig meadows. Far, 
far below the thirty or forty fe(‘t from the 
surfaei* to which tiuse masses of fueus 
may sink, tfien* are, in the depths of the 
Atlantic, unde r tin* matted Sargasso, deep- 
sea iishes so ama/.iug in their shapes and 
specialised developments (such as light- 
produeiiig organs, and eyes- with teh seopie 
h uses), that they exeec'd the ordinary range 
of untutored imagination ; but thes(‘ live 
quit(‘ independ(‘ntly of the Sargasso weed, 
which may be float ing a thousand f(*(‘t or 
more alx)ve them. The Iishes most asso- 
eiat(*d with the Sargasso surface area are 
the Kvovirhis, tlying-lish ; the bi*autiful and 
gorg(‘ously eoloun‘d sea-bream ; the golden- 
brown Amber lish (Seri4>la, a kind of horse- 
maek<*rel) ; the pipe-lish and sea-horses; 
and th(* frog-fish or anglers. 

Tin* Sea-bream (Carangidcc) belong to a 
family which is noteworthy for the extreme 
vividness of eolouring in several of its 
genera, and might, one would think, be more 
frequently represented in large salt-water 
aquariums than is the ease. Commonly 
met W'ith below, and in the middle of these 
floating masses of fueus. are the most 


beautiful of the sea-bream, of the genus 
Dentex, some species of a gorgeous red, 
inclining to scarlet and mauve, and others 
of orange and yellow ; while their relations 
of the genus Pagnis are purple-red and gold. 
These beautiful creatures, whose beauty, 
alas ! is (‘vane.secmt and departs with their 
life, are good to eat, so far as man is con- 
cerned, and sea-birds likewi e ; they have 
no strongly defensive* or aggressive arma- 
m(*nt of lx)dy or mouth ; therefore they 
must meet with many fish enemies under the 
Sargasso wec*d. But no doubt this dense 
v<*g(*tation protects the fish from the aerial 
attacks of birds, and does not make them 
more visible than if they were white. 
Some numbers of this family (which is 
closely alli(‘(l to the red mullets) are 
hermaphrodite, that is to say include both 
sexes in the same individual. 

Tlu* flying-fish of this r(‘gion are supposed 
to be th(* originators of the great “ nests 
of spa\yn found in the 
nu'slus of the Sargasso, 
though these were until 
recently attributed to the Antennarids and 
anglers, whose rafts of egg masses will shortly 
be (h'seribed. This spawm and the decaying 
fueus no doubt nourish the large numbers 
of quaint little Hip|x>eampi or sea-horses, 
and their near relations, the pipe-fish 
which frequent the Sargasso. In their 
turn these fishes (without teeth, and with 
very tiny mouth-openings) are preyed upon 
by the much larger frog-fish, and by the 
Antennarids, whose mouths, wiien opened, 
seem to extend straight into the stomach. 
The Pif)e-fishes (Syngnatht^) dart about in 
the surface water like straight arrows, but 
usually rest in an upright position, with 
their tails (not prehensile like those of the 
Hippocampi) curved round some strand of 
weed. They are semi-transparent, with an 
armature of diamond-points, and (in an 
aquarium) remain so still that they may be 
easily mistaken for fronds of the weed, 
swaying with the current. 

The angler-fishes in these water-meadows 


Nests of 
Spawn 


266 



Natural 


iiL-on the Sea Thc Sargasso Sea 


are of two kinds, the Frog-fishes (Pterophryne) 
and the Sea-toads {Atitennarhis), The sea- 
toads are usually of brilliant coloration 
— scarlet, for exainpk* — and frequent shal- 
low waters round coral rocks, where they 
are not easily distinguishable among the 
many vividly-tintt^d anemones. But there is 
at least ont^ species of Sea -toad {Aniemutriiis 


coloured b^o^\^lish or olive-yellow, with 
darker markings of brown and brownish- 
black on a ground of bluish-grey, so that 
they almost exactly imitate the colours 
and appearance of thc sprays of Sargasstim 
lying on the surface of the water. Even 
their topoz-likc eyes rather resemble the 
berries of the weed. Their skins, like 



One of the Angler -hthes of the Sargasto Sea 


marmoraius) which has drifted out into 
associations with the Sargasso and deve- 
IojxkI a marbled pattern of brown, yellow 
and white, which assimilates it to its sea- 
we€‘d home. It bears on thc very extremity 
of its “ nose ” a ridiculous stalk with a 
tassel at the extremity. This, weaving 
about, no doubt attracts to its eagerly- 
opened jaws many a silly young fish-fry, 
curious as to the waving bait. Thc Frog- 
fish {Pterophryne of several species) are 


those of the sca-toads, arc naked or 
granular. Above the snout rises thc usual 
angling ” excrescncc characteristic of the 
sub-order; but in this case it is shaped 
more like a rhinoceros horn, and is deco- 
rated by a number of little waving tufts of 
skin resembling growi^hs of sea-weed. All 
over thc body and on some of the fins 
these tags and sprouts of weed -like skin 
decorate the “ Actor ” frog-fish (P. histrio) 
to an even greater extent than his near 



Tw« Remarkable Types of Fish found among the Weeds of the Sargs 

The larg:est fish is the Histrionic or Actor Angler-fish {Pteropbryne histrio)^, the others are Great Pipe-i 
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relations) and although these develop- 
ments are not for vain display (as the 
naturalist Linnaeus thought, who gave 
him his name), but for the delusion of his 
enemies and victims, they give the fish 
a very singular appearance when ex- 
amined at close quarters in that wonderful 
aquarium at Batterj^ Point, New York. 

Pierophryne ranina, the typical frog- 
fish, is more handsomely marked in black, 

grey and yellow than P. 

_ ^ histrio, but* does not de- 

Frog-fish 

velop so many excres- 
cences, In common with all other anglcTs 
or pediculate fish there is a p(‘euliar arrangt'- 
ment of the limbs. The real “ front ” limbs 
or pectoral fins are pushed far back so that 
the finger-like rays reach nearly to the base* 
of the tail and the unpaired anal fin. The 
true “ hind ” limbs or paired pelvic fins are 
situated in the front of the body, and wh(‘n 
joined together make a kind of iiedestal 
on which the fish can rest or from which 
it can take a spring. In some of the deep- 
sc‘a angler- fislies the pectoral limb (which 
answers in relationship to our arms) is 
provided with an ellxiw joint, and (h*v(‘lo[)s 
a long paw-like fin which is used for pro- 
gression over the ground by a seric^s of 
leaps, the forw*ard -placed pelvic fins serving 
to support the chest, w'hilc the median, 
unpaired anal fin props up the tail. These 
I>eculiarities are still further pronounced 
in the Bat-fish {Ogcocephalus), one species 
of which is probably found within the 
Sargasso area, in shallower w'ater. Here 
the greater width of the body is not ver- 
tical as in the frog-fishes and sea-toads, 
but horizontal as in the common Angler 
{Laphius). And this bat-fish is really a 
four-legged animal, only the homologues 
to our legs are placed in front of the great 
jointed arms. 

Pish are to some extent classified by the 
arrangement of their paired limbs (I write 

paired ” becaiise they have — with bony 
skeletons to support them — median un- 
paired fins along the back and between the 


vent and the tail — w hich are not repri'sented 
in the skeleton of the air-breathing verte- 
brates). The fish of more primitive struc- 
ture (such as sharks, sturgeons, ganoids, and 
lung-fish), which are nearer to the branch- 
ing-off }x>int of the ancient amphibians, 
evolvt^d tw'o sets of pairtnl limbs ; the front 
pair starting from the pectoral girdle behind 
the jaws, and the hind pair from the belly 
in front of the vent. The two pairs of fin- 
limbs wH‘re s(‘parated by a eonsid(Table 
interval ; in fact in approximate position 
they corresponded with the front and hind 
limbs of land v('rtebrat(‘s, of wiiieh tliesc 
paired fins w'tTc the prototypes. But in 
the gr(‘at ord(*r of the Tvlrostei (wdiich 
includes all but about five hundred of the 
twelve thousand species of (‘xisting fish), 
the arrangement of the painnl limbs is 
often such as to disguise their original 
pur|K)S(‘. one si t being elosi* to the other 
and immediately bt low it. In the angler- 
fishes, as in the goi)ies and the mackerels, 
the pelvic fin is often in front of the pectoral. 

Mention has bcim ituide of the fact that 
the frog-fishes are rather wider vertically 
than horizontally, unlike 
the very torul-likc angler, ^c^nnlbal*** 
But they can change this 
appearance by sw^elling out the abdomen 
till th(‘ excess of breadth seems lateral. In 


size* the* frog - fishes an* not large — from 
three to seven inches in length — but they 
arc ferocious tow^ards other fishes, and have 
a great appetite and storage capacity. 
One PterophryTie, which was opened by 
Professor Mobius in 1894, was found to 
have swallowed and not yet digested four 
pipe-fish (one five inches long), a small 
cuttle-fish, and a little crab. The frog- 
fish is given to sulking inactively in the 
recesses of the Sargasso weed until its prey 
approaches within reach. It then darts on 
it like a tiger, and, with protruded mouth 
and open jaws, takes as much of its victim 
in at one gulp as possible. If it is a fish 
as large as or larger than itself (and it is a 
thoroughgoing cannibal in attacking its 
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own species), it will bite off portions and 
exc escences. In an American aquarium, 
Dr. Hugh Smith observed one Pterophryne, 
only six inches long, seize and swallow 
another four inches in length. 

The saine ol>s(*rv(*r a few years ago 
watched femah* frog-fishes discharging 
th(‘ir ova in a jelly-like mass. On contac*t 
with the sea-water, these myriads of eggs 
and the mucus in which they float con- 
solidate into a raft of viscous jelly which 
— ^though it may have emanated from a 


little fish barely three and a half inches 
long — attains a length of about forty inches, 
a breadth of three inches, and a thickness 
of an eighth of an inch. These egg rafts 
dissolve after about twelve days, and the 
innumerable, infinitely small eggs have then 
hatched out into tiny embryo frog-fishes, 
a vast proportion of which no doubt are 
swallowed by other fishes, including those 
pipe-fish that the parent Pterophryne 
lies in wait for and devours in its adult 
stage. 


Earthquake Waves 

The Origin of One of the Most Dreaded Perils of the Ocean 

By FRANK T. BULUEN 

Author of “ I'he Cruise of the * Cat hutol ' 


F rom time to time reports reach us of 
iinm('nse damage to life* and property 
oaused by wimt are almost invariably 
designuted as ‘‘ tidal waves,” such designa- 
tion arising entirely from ignorance. No 
fallacy could be more easily confuted if it 
wer(‘ not for the trii)le-headed giant of \xsi\ 
wont, and ignorance. 

A V(’ry little thought should convince one 
that the gentl<\ beneficent and regular 
action of the tid<»s twice daily all round tlu* 
world cannot lx* the cause of such awful 
outbursts of destruction as art* tlu* so-called 
“ tidal waves.** As w(*ll exjK*et the sun to 
blaze up intermittently with fervent and 
destructivt* heat, leaving a swarth of 
smoking ruins to mark the path of its rage. 
Of course, it is true that in certain places, 
and under certain conditions, the incoming 
tide does attain great force and volume, as 
in the ” bore ” of certain rivers, but even 
these phenomena, though they may occur 
at spring flood-tides, aided by a gale be- 
hind them, never attain to the aT^'ful 


dimensit>ns of what is popularly known as 
a ” tidal wave.” 

Supcrfieially considered, it would seem 
(piitc* natural to sup})ose that the cosmic 
action of the moon, in heaping up the waters 
of the (K*ean beneath her in her daily path 
round the earth, in order to prixluee the 
tides, would, of necessity, cause an immense 
wave to roll right round the globe, twice 
every twenty-four hours. Only, if that were 
so, ev(‘ry ship that sails the sea would cer- 
tainly meet this trt imndous wall of water, 
wherever she might ha})pen to be, twice a 
day, and it would necessarily be of such 
dimensions that it is perfectly certain 
very few ships indeed could survive the 
meeting. 

Indeed, none could, unless they met the 
oncoming wave under the most favour- 
able conditions — that is to say, bow on ; 
if it took them on the broadside its impact 
would be quite sufficient to bowl over the 
world's most powerful liner. 

No ; the reason for the occasional up* 
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The Onset of an Earthquake Wave 

{Drawn by Sorman WUkinum) 

No ship codftl survive such an onslaught unless it met the oncoming wave under the most favourable 
conditions-^that is to say, bow on? on the broadside its impact would be sufficient to bowl over the most 

powerful liner 
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risings of the ocean, in these terrible waves, we can imagine the effect of the sudden 
is to be found in a totally different and opening of this mighty furnace of fire to the 
irregular set of conditions. Mankind has inrush of countless millions of tons of super- 
often been compelled to witness the rending incumbent sea. When water meets fierce 
asunder of the dry earth's crust in a ter- flame, in the ordinary way, it is immediately 
restrial earthquake or a volcanic eruption, decomposed, and becomes gas of enormous 
and an awe-inspiring exf)erience it is, never expansive power, and here we have the 
to l>e forgotten by the survivors. When- process carried out on a cosmic scale, 
ever sueh a cataclysm has happened near Perhaps the sea at the spot is a couple of 
the; sea coast it has invariably been noticed miles deep — I only take that as a medium, 
that it lias Ix'cn attended by a remarkable since depths of six miles are met with — 
movement of the sea, which first recedes to but the effect of that terrific meeting of 
an unprecedented distance and then returns water and fire is presently felt on the sur- 
in a veritable mountain of watcT, which, face and extends over thousands of square 
rusliing for miles inland, completes the miles. 

destruction begun and partially carried Curiously enough, the effect of these 
through by the earthquake. earthquake waves is, in most cases, felt in 

It may be asserted quitt* safely that the such lonely isles of the sea as Ascension and 
number of earthquakes and volcanic erup- St. Helena, the latter, indeed, being pecu- 
tions occurring beneath liarly subject to them, where they are 
^**a?^a*^** the ocean surface is, pro- known by the trivial name of the “ Rollers,” 
portionately, as much but they do occasionally hurl themselves 
greater as the an^a of ocean is greater than upon the mainland with disastrous results, 
that of the land. That is to say, roughly But we must thankfully admit that the 
speaking, three times as many earthquakes damage done is trifling when compared with 
and eruptions occur under tlic sea and out that effected by earthquakes on land. We 
of man’s ken (except for the earthquake do not know how many ships, meeting such 
recorder or seismograph) as hapi>on on weaves, are lost, because the destruction is 
dry land. For this we should be pro- complete ; the stout vessel disappears like 
foundly thankful, since, although a great a punctured bubble, leaving no trace be- 
proportion of these terrible events take hind, and she is in due time entered in the 
place in uninhabited regions, a sad number loss book at Lloyd’s under the fateful head- 
pf them do occur where man and his ing of ” Missing.” Unhappily, there are 
handiwork are very much in evidence, as many ships over whose going this dense fog 
witness, in recent years, St. Pierre, King- of uncertainty hangs, and wdll ever remain, 
ston, Valparaiso, and San Francisco. But perhaps the most poignant fact con- 

Now the chief characteristic of a volcanic nected with the earthquake wave is the 
eruption, and in a lesser degree of an earth- alteration of the currents 
quake, is the rending of the earth’s crust by the upheaval of the 
apart, affording a vent to the inconceivable earth beneath the sea. It 
incandescence below. I have used these is not reasonable to expect shore folk to 
two long words because they strictly apply, understand this, or to interest themselves in 
since no heat that we can produce on earth, it, but they may take it as a certainty that a 
by any known means, will compare with very large proportion of the ghastly tribute 
those interned fires. Nor can the mind claimed by the sea from its mariners is 
grasp the idea of the enormous area of levied through the agency of these un- 
fervent heat exposed by the opening of the known currents. No sailor, however expe- 
earth’s crust. But, within our limitations, rienced, can predict the unknowable. 
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Shells Washed up on the Beach after a Gale 


The Architecture of Shells— I 

By STANLEY C. JOHNSON, M.A., D.Sc. 


T hebe are many ^vays of classify- 
ing shells, but spccinu‘ns arc most 
fri*qucntly grouped under the three 
heads— univalves, bivalves and multivalves. 
The univalves are by far the lar^^est family, 
elaiminp, ronfrhly, three-quarters Of alt the 
tesUiei'a ; of the rest, the bivalves form 
oiu‘- fifth, whilst the remaining twentfeth 
an* elass(*d as multivalves. 

The normal form of the univalve is a 
spiral, but scientists tell us that the original 
shapi* was a simple cone, which servinl as 
a t(‘nt to proti'ct the soft lK)dy of its in- 
luibitant. As tlie creature passed from 
infancy to adolescence, additions to its 
structure were made in order that room 
should be provided for its groMlh of body. 


Tin* shell thus became elongated, and, after 
a while, toppled over to one side. This 
hap|>ened because the dorsal sidi* of the 
animal was the heavier. In this form, with 
its base exposed, it became an easy prey 
to its numerous foes ; a more or less curved 
w'all w'as, therefore, thrown out, to make 
the entrance a horizontal and not a vertical 
one. This, through constant repetition, 
induced by growth and a desire for more 
room, produced the spiral form. 

It is interesting to note that Nature has 
always shown a great jmrliality for spiral 
designs, having produced them in such 
widely different things as plant tendrils, the 
horns of animals, cyclones and sand storms. 

Of the spiral shell, there are numerous 
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Hostellaria curta 
A 6ne example of elongated spiral 

well-distinguished varit^ties, but tlu' squat - 
sliap(‘d winkle, the elongated whelk, and the 
flat-eoiled ranishorn snail are* more* or less 
typical of most others. In mans' eases, how- 
ever, we find that some portion of the slu ll 
has been unduly developed, usually at the 
expense of its other sections. In the ormer, 
for instance, the last whorl of the spire is 
unusually large, whilst the remainder of the 
spire is so dwarfed as to be almost unr(*eog- 
iiisable. The same thing happens in the 
harp shell, though in this ease tlie final 
coil is quite unlike that of the ormer. 

Many spiral shells are quaintly orna- 
mented, The harp shell and its eheekcTed 
ally, the Cassidaria, are models of gay colour 
and rich design ; the interior of the ormer 
is a feast of glittering mother - of - jK arl. 
whilst the scorpion shell is jKisi- 
tively grotesque in shajH*. What 
purj)ose do thesi* peculiar proper- 
ties serve ? I’ndoubtedly, tin* cal- 
careous spines and bands of the 
seorpon enable it to resist the 
attacks of predatory foes, but it is 
difficult to say why the harp and 
other shells are decked with colour 
schemes, many of which rival those 
of the rainbow, especially as their 
ext<‘riors are usually begrimed with 
niud and slime, which totally hide 
their beauty. Of course, these de- 
lightful hues serve for purposes of 
protective mimicr\% but this can 
only be a partial explanation. 


Just as the univalve is 
admirably adapted to a life 
sjH'iit in clinging to other 
objects, so the wedge shajH* 
of the bivalv(‘ fits it for a 
burrowing existence. The 
e(K'kl(‘ and the mussel, it is 
eoi n mon k nowledge , can 
easily bury thems(‘lv<*s in 
moist 'sand, but it is h'ss 
known that th(‘ir nt'ar rela- 
tive. the pidd(K*k. penetrat(‘s 
into W(mhI and evin r<K*k 
with tlH‘ utmost faiality. and causes un- 
told damage to pitr-luads and the sid(‘s 
of ships. This it is iibic to do partly tiirongh 
its )K>int(‘d shap(‘. and partly owing to tin* 
fact that its eoviring is hardtau'd by tin* 
presence of arragonile. 

As th(‘ composition of shells varies, it is 
well to say a word on this subject. Some* 
speeinuns, when fraetureel, show a dull 
lustre, res(‘mbling th(‘ edge of a freshly- 
broken piee*e eif e*bina ; they are* ele*serilH‘el 
as pe>re*e'llane)us. Others, like* the* eiyster, 
are laminateel, anel ee>nsist eif prismatic ee*lls 
e*e)in|K>se*el of e*arlK)nat(‘ of lime*; then the*re 
are he^rny she lls, glassy sliells, transiue*ent 
shells anel nae*re*e>ns she*lls. To the* latter 
class belemgs the* ormer. 

The* growth of a sla ll offe rs many peiints 
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I'lioto ,.ian/ry i 


The Degeneration of Spirals 
In the CuBsidaria on left the spiral can be seen almost dis- 
appearing, while in the Cypraea mauritiana on the right it has 
entirely disappeared 


of iiit(‘i*t*st. Kvcrv pari of tiu* mantle or 
(‘Xicrnal covering of the mollusc can secrete 
shelly matter, hut the jiroper or^an for 
undertaking; tJiis work is the mar^rin. In 
ordinary east s of /^rrowth, the mar^jin makes 
the additions, hut when repairs to the spire 
or inner whorls art* necessitated, as the result 
of neeid(‘nt or exeessivt* wear, the nearest 
|K)rtion of the mantle attends to the matter. 
All details of sculpture on the exterior sur- 
face art* the work of the marj»'in and were 
at OIK* period situated on the lip of the 
shell. The illustration of the scorpion 
i'Uarly shows that the* sjiires are menly 
elahorate extensions of the lip. 

In tiu* picture, they are shown 
in a cleft condition; in time 
tlu'y heeome filled with solid 
matter, and, as the margin adds 
to th(‘ (‘d^e of the shell, so they 
lose tluir place as lip orna- 
mentations and h(‘come ordinary 
whorl spiiu's. 

Tlu‘ coloured designs which 
shells bi*ar are also the work of 
the mantle border, for in this 
portion of the creature alone 
are situated the pigment cells. 

When repairs are made in a 
shell, elsewhere than upon the 


lip, the colour maridngs must, 
of necessity, be absent. It is 
an interesting fact that shells 
fashioned in shallow water are, 
as a rule, brighter and more 
vivid than those which originate 
in deeper w'ater ; on this 
aecount, it is surmised that 
the action of light has some 
effect on colour secretion. 

Certain shells which are 
originally of spiral form have 
the remarkable proi)erty of 
changing into curved cylinders. 
When this is about to happen, 
the inhabitant of the shell 
descends from the upf>er whorls 
of the spiral, and a septum 
or crack appears near the apex. Shortly 
afte r, the* up))cr section falls away. When 
this proe*css has been repeatc'el two or three 
time*s, all app(*aranec of the spiral form is 
le)st, anel the shell le)e>ks se>me*wiiat like the 
hemi e)f a ye>ung sheep. 

Ane>thcr family which le)s(*s its spiral 
form is the^ Cyprwidw. In the yemthful 
stage‘s, this variety e)f shell pe)ssesse*s a 
eliminutivc spire, but, as age creeps on, the 
surface of the lowe r whorls beeomes envt'- 
lo])ed with shelly le)bes to such an extent 
as te) hide the apex eomj)letely. Eventually, 
tlu' spire* disappears altogether. 



Phot*: Stmniey C. ^ohmsom 

Scorpion Shell 


Observe the elaborate cloven spires on its lip 
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Life-saving Bells 

Concerning the Wonders of Submarine Signalling 


By HORACE C. DAVIS 


M odern enterprise has overeoine 
to a great extent the terrors of 
th<‘ stonii ; it has l(»ssened tlie 
chances of serious iire at s(‘a ; it has so 
fixed up definite and well-understood rule s 
of the road that the eollision nightmare' is 
nothing to what it was, 
notwithstanding the fact 
that th(‘ seas of the 
world are g(*tting more 
crowded year by year. 

It has most of its 
dangerous reefs and 
shoals (‘art'fully charted 
and marked by liglit- 
house and light-vessel, 
so that there remains 
but one dangerous 
enemy to subdue, and 
that j) e r h a f) s , the 
greatest, namely fog. It 
is only within the last 
few years that a r(‘ally 
effective apparatus has 
been found for fog 
signalling, not this time 
by giant megaphones 
operated by steam 
power, sirens, whistles, signal guns, or 
through the dense and, at all times, in- 
constant atmosphere, but through the sea. 

Scientists and inventors for over twenty 
years previous to the invention of sul>- 
marine signalling wrestled unsuccessfully 
wdth the problem of sending a message 
through water by sounds, and, when this 
was conquered, there yet remainc^d the 
further problem of finding the direction 
of the signal on a moving vessel at sea. To- 


day tlu'se diflieulties have been surmounted 
bv fitting two small tanks lilled with 
water on either side of the Ik)ws of tlu‘ ship 
at a suitable distanci* from the prow.' In 
each of these tanks an* lixed two telephone 
transmitters of special (‘emstruetiem. one 
fe)i*ward and one* aft. 
The* two forward trans- 
mitters en* microphones 
(that is, eine in eac*h 
tank) form a carefully 
paireel ‘‘A '' set, tlie* two 
after ones an eejually 
paire el ‘‘ R se*t : the se*, 
be ing eluplieateel, affeird 
a e*he*e*k one* against the 
e>the r. The* seamel fremi 
the* bell passe*s thre>ngh 
the* wate r fre)m the* trans- 
mitting vesse*l an el 
threingh the liner’s 
plating, anel is reee*ive*el 
in he r tanks, the n trans- 
mitte*el e*le*e*t rie*ally te> the 
e*hart he)nse*. en* bridge. 
lle*re* is lixe*el the* in- 
elie*utor be)x, with its 
te le phe>ne* re e*e ive rs liang- 
ing on either side. On the* fremt e>f the 
box are two swite*h handle*s, ena* e)f which 
e*onne*ets up witli the* “A” se*t, while the 
either e*einne*e*ts with the “B” se*t, by 
turning in the* eipjKisite dire(!tie>n. Roth 
the ree*eivers are use*el by the* officer 
listening for any sound of a warning liell, 
althcjugh the*y are einly connect e*el to one tank 
at the .same time. (’onsc*quentIy, should 
the bell only sound indistinctly when the 
semaphore on the indicator reads “ Star- 



lUiota hy <•/ thr \ithmuriHf » 


Lowering the Tripod for the 
Electric Bell 
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I'hoto hy f>trmn\ioii of the Stthmarme Sitf*utl ( #. 


View of the Tank in which the 
Microphones arc Immersed 

IkmuhI/' thdi the port tank must In* tri(‘d ; 
if iininctliatcly the sound is loud, it proves 
lhat Hh* warnin^^ ship is away to f>ort. 
Slionhl tlu‘ souikIs of the hell he e(|iially 
loud holh through the port and star- 
hoard tanks, then assuredly the warning 
ship will he di'ad alu'ad. 

We will now turn to the sound pro- 
<lueer. and here we find just an ordinary 
loud toned helh with a eomjilieated mass 
of meehanism to make it toll. This is 
dont* hy eompressed air, or elect rieity ; in 
sevtral of the lightships air is used, 
in most of the shore stations elect rieity. 
When hxed off sliore the hell is placed 
on the sea bottom, suspended from a 
strong iron tripod, and connected w’ith 
the shore* hy a cahh*. Buoys are also made 
that not oidy carry a lantern for clear 
nights, but a submarine hell for all times, 
for tlu' bell nt*ver ceases working, no matter 
what the weather is. It is operated by the 
aetion of the waves, and is a very ingenious 
contrivance, for, no matter how calm the 
weather, the bell, on an average, will 
strike fifteen times a minute. In addition 
of this there is a yet simpler form of sub- 
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marine signalling apparatus, to meet the 
great difficulty experienced by officers 
w'hen ships have been abandoned and the 
lifeboats have to be kept within reach of 
one another, so that they can be kept 
under one command and on the best 
course. The device is simply a disc of 
bell metal, rung by hand by means of a 
rope below the surface. By this means 
a l)oat can notify its ()o$ition to any boat 
or ship fitted with a receiving apparatus. 

Submarine signalling, the wireless tele- 
gra[)hy of the water, is at present still in 
its infancy, but in course of time the appara- 
tus w'ill be made infinit(‘ly more perfect 
than it is to-day, and probably there will 
he an advance* of submarine telephony. 
\V)ices will be carried through the w^ater 
by waves of sound, just as the sound 
of a b(*ll or any other submarine noises, 
sueh as the lM*at of a ship's pro|K*ller, or the 
wash of tlu* surf, can now' be distinctly 
heard. 

All tin* modern oi*(‘an liners are equij)ped 
with submarine signalling plant, and at 
the present time there are over thirty-two 
light vessels round the United Kingdom 



Ph9t0 ^ prrmisston ^ fkt Siptmi Co. 

The Indicator Box for the Receipt 
of Submarine Signals 
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so equipped, and most of the important 
lights of Germany and France have been 
furnished with the submarine bell. Besides 
these, there are fourteen shore stations in 
service in various parts of the world, and 
over thirty buoys and light vessels so fitted 
on the Canadian and United States Atlantic 
coast, besides others on the Pacific side and 
on the Great Lakes. Every year the bell 


had the stricken vessil carried an emer- 
gency submarine bell she would have been 
found many hours earlier. 

“During our twelve hours' search I (esti- 
mate we travelled two hundred miles in 
our zigzag course,” wrote Captain Hansom 
later, “ before we found her. and all within 
a sea area of ten square miles.” 

Every sailor is aware that in eases of 



is getting used more and more. What it this kind it is vital that the fielp should 
means to a vessel in imminent danger can arrive at the earliest moment, as the 
be understood from the experiences of Titaniv and Valturfio disasters clearly de- 
the liaUic at the time of the disaster to the inonstrated at a later date, 
liner Republic, in January, 11H)0. TJu* In submarine boats the u[)paratus has 
Rejmblic had wireless, but no submariiu? been found of great value, and th(*se undt r- 
bell ; she therefore signalled the Baltic by water fighting ships have now a method of 
the former only. • signalling to each other when submerged. 

The big White Star boat iinmedi- In fact tin* American submarine Grayling 
ately went to her help, and for twelve controlled the movements of another boat, 
hours zigzagged about in the prevailing w^hen sc*venty feet bt*low the surface, by 
fog, changing her course as every new orders given through submarine bell ap- 
piece of information came by wireless paratus, which gives some idea of the 
before she ultimately found the unfortunate wonders and possible future of this re- 
Republic, Luckily she was still afloat, but markable invention. 
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People Who Live in Hives 


I T is not always realised among civilised 
people that the primitive dwelling- 
places of native tribes are often 
the result, not of ignorance, but of 
nec^essity. In a country, for instance, 
where stone is not obtainable, the reason- 
able traveller does not expect to find ornate 
mansions ; if, in addition, large timber is 
conspicuous by its absence, he wdll dis- 
cover, if lie tries, that it reejuires eonsider- 
abl(‘ ing(‘nuity to secure building material 



The Village of Yambuya, Congo Free State 

Upon a skeleton of sticks the natives make a thatch of leaves and 
clay. The steep pitch of the roofs is designed to make the rain 
run off rapidly before the very inferior thatch is penetrated 
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of any kind whatever. In fact, if he has 
to depend upon his own resources, un- 
assisted by tents, or other conventional 
camp equipment, he will probably, before 
long, be driven to admire the cleverness 
of the natives who manage to erect some 
sort of waterproof dwelling-place in such 
difficult circumstances. 

In Mesopotamia the traveller sees a 
quaint form of dwTlling, built of mud 
bricks in the form of a hive. Villages and 
whole towns in this peculiar form 
of arehiteeture are met with. 
As the country is destitute of 
trees from which to hew rafters, 
and also devoid, in parts, of 
stones th(‘ natives build their 
habitations of sun-dried mud 
bri(‘ks with high and steep 
domes, similar in shape to a bee- 
hive. One illustration depicts 
on(‘ of these beehive villages 
not far from AlepjK), on the 
route of the famous Baghdad 
Railway, Each home consists 
of several of these hives standing 
near together, and surrounded 
by a wall of similar material. 
One or more is used to live in, 
another for the animals, and 
still another serves as a granary, 
and so on, according to the 
possessions of the proprietor. 

In the Congo, also, veritable 
beehive villages, built in this 
case of sticks, leaves, and clay, 
are met with. But for the 
presence of its dusky, rubber- 
gathering inhabitants the 
traveller might easily mistake 
a native village with its steep- 
pitched, hive-like roofs, for a 
Brobdingnagian bee-farm. 


rh >< Mmeri<4tn t ahtty, yrrmalirn 

Moselmieh, a Beehive Village on the Baghdad Railway, near Aleppo 


Each home consists of several of these hives standiniT near together-— one to live in. one for the animals. 

another for a granary, and so on 
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Silver from Clay 

The Remarkable Story of Aluminium 

By HOWARD TRIPP, M.A., Ph.D., F.C.S, 


T HK latter part of the nincteciitli 
century w'ill ever be memorable 
for tiie marvellous additions * it 
contributed to natural knowledge, and for 
the sueeessful applieation of much of that 
knowled|r(‘ to the problems of industry. It 
is probably tnie that knowledge of human 
natur(‘ lias made little, if any, progress since 
the days of anei(‘nt (ireeee and Rome ; but 
our knowl(‘dixe of, and power over, Nature 
has made such (‘normous strides forward, 
that we feel there is, aft(T all, some justifica- 
tion for eullin^ man Homo Sapiens, 

Who would have imagined, even a hun- 
dred years a^o, that the very mud we 
serapt* off our boots would, under the 
inniu nee of the nia^ie wand of Science, have 
furnished a lieautiful metal, which rivals 
silve r in its lustre, and is capable of beiu" 
jiut to a thousand and one different uses? 

Aluminium is a normal constituent of 
all elavs and of a lar«re number of rocks and 
minerals, including even 
the prt'eious ^erns, ruby 
and sapphire. From each 
and all of these it can be extracted by 
chemical or eleetro-ehemieal means. It was 
first isolated in 1827 by Wohler, but it took 
sixty-four y(*ars of strenuous and unremit- 
tin^r toil to devise a method of extraction 
that was both economical and capable of 
beiu^j wo ked on an industrial scale. 

Aluminium was first manufactured, in 
1854, by a chemical process discovered by 
St. Claire Deville, who was assisted finan- 
cially in his researches both by the Emperor 
Napoleon III. and by the French Academy 
of Scienees. This brou;;rht down the price 
from £53 to £18 per pound, and later, when 


First 

Isolated 


Deville exhibited his “ silver from clay 
at the Paris Exhibition of 1855, the price 
receded further, to £12 per pound. 

The early methods employed were purely 
chemical processes, and, as they mostly 
involved the use of the metal sodium, they 
were costly. Even to-day it would not pay 
to use a sodium jiroccss ; the best devised 
would be only commercially possible if 
sodium could be obtained at ^d. per pound, 
whereas its present cost is about 2s. 6d. 

The key which finally unlocked the door 
to success was the application of electricity, 
the method first used by 
Bunsen in 1854. Of all What ia 
form s of energy, electricity 
has perhaps been the most potent in trans- 
forming the daily, material life of civilised 
man ; yet, in spite of that, we can hardly 
yet say that wt* know anything definite 
about its real nature. An examiner once 
asked his victim what electricity was. 
The nervous wreteh, not perceiving the 
irony of the question, replied that he had 
quite forgotten, although he had known it 
perfectly on the day before, whereat the 
examiner conjured him to recollect at all 
costs and thus make known one of the 
greatest discoveries of the age. Wonder- 
ful and ingenious as have been the succes- 
sive theories that have emanaied from 
the fertile brains of gifted scientists, he 
would be a bold man who would enunciate 
a final solution of the problem. 

The electrical extraction of aluminium is 
only j>ossiblc where electricity is cheap, 
and cheap electricity can only be obtained 
where an abundant supply of water-power 
is available. Unfortunatelv, the British 
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isles are sadly wanting in what* has been 
called “ this gift of topographical configura- 
tion ” ; nevertheless, a British company 
has seized upon and harnessed two of the 
very few possible sources of water-|>ower 
in these islands, viz., the Falls of Foyers, 
and the waters of Loch Leven in Argyll- 
shire, and made them available for industrial 
purposes. The same company has also 
established works in Norway and in Switzer- 
land, so that the total capacity of their 


and these in their turn communicate their 
motion to the rotating parts of the dynamo. 
The electric current gem ratiHi by the latter 
pass<'s by cables din'ct to the electrolytic 
cells or furnaciS. when* the process of 
extraction, patente‘d independently by 
Heioult in Fiance and by Hall in the 
United States, is carried out. The mate rials 
use*d at Kinlex'hleven are* purifie*d alumina, 
obtained from the mineral bauxite*.*' a 
kind of clay which comes from lre*land, 






.If 


The Lower End of the Hydro-electric Pipe-lines at Kinlochleven 



<*ombined works exceeds the enormous 
figure of 60,000 h.p. The Niagara Falls 
in North America, and the Falls of Sehaff- 
hausen, in Switzerland, have likewise* bee*n 
commandeered in the interest of aluminiuin 
production. 

At a distance of 5| miles from the head 
of Loch Leven, a huge concrete dam, aliout 
J of a mile long and 80 ft. high, has been 
erected to pen up the Mater of three neigh- 
bouring lochs. This M’ater is conveyed from 
the dam through a conduit, also made of 
concrete, and nearly 4 miles long, to a 
series of parallel pipe-lines. These carry 
the water for miles to the generating 
station at Kinlochleven, where its pres- 
rotates the watcr-M'hecls or turbines, 


and ‘‘cryolite.” a udiitc, ice-like mineral 
from (ireenland, M’hicli easily melts. 

The furnace employ<*d is made of an iron 
framcMork. measuring .’5 It. by ft., thickly 
lined M'ith compressed earlKin. Tin* power- 
ful electric current ))asses in through the 
long rods of gas-carlK)ri, traverses the 
mixture of alumina and eryolile, M*hich it 
first melts and then dee<)mposes, atnl makes 
its exit by way of the s< parated alumirium, 
M'hieh collects in a molten state at the 
bottom, from Mhieh it is run out through 
a taf)-hole. 

Although the temperature of the furnace 
is l.GOO'^ F., there is no need for external 
heating, as the current provides all the 
heat necessary. The cryolite undergoes no 
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/*A<Krt; J Boytr, Paris 

Finishing an Aluminium Part 


The photograph shows a workman, his eyes, ears and mouth carefully protected from injury by a helmet 
and goggles, employing the sand-blast to finish off an aluminium casting 
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change ; the alumina alone is split up, 
so this material must be added from time 
to time to replace that which has been 
decomposed. So obtained, the aluminium 


volume, but double that of the same weight, 
of copper. 

A distinctive feature of aluniiniuiu is its 
lightness ; it is almut two and a half times 


is remarkably pure, containing only a as heavy as water, three and a third times 


little iron and silicon and traces of carl^on. 

The world’s total production of alu* 
minium in 1889 was 70 tons; to-day it is 
nearer 160,000 tons, ex- 
clusive of the I'nited 
States of America. 

During this time the 
price has fallen from, 
roughly, 10 s. to about 
Is. per pound. i 

When absolutely puns ' 
aluminium has a white 
colour and resembles sil- 
ver ; but, as ordinarily 
seen, it has a bluish or 
violet tinge, which is said 
to be partly due to the 
presence of silicon, and 
partly to the temperature 
at which it is cast. When 
warmed, it softens and 
can be easily rolled out; 
in fact, there are only 
two metals — gold and 
silver — which excel it in 
this rcsj)eet. Aluminium 
leaves, such as are used 
in decorative work, and 
which, unlike silver, do ^ 

not blacken on exmsure. Aluminium mixe 

- , . , . , above temperatu 

can be obtained of 40 ...... 

inch thick. It can also 
be draw n into w ire, w hich is useful for elec- 
tric conductors, the thinnest w'ire having 
a diameter of r.ir, inch. Wien cast its 
tensile strength is low — about (*qual to that 
of cast-iron ; if rolled or hammered when 
cold it is equal to that of gun-metal, but 


lighter than copper, and over st ven times 
lighter than gold. When struck it emits a 
clear note. Its r(‘sisting power to corrosion 



Miiich. unlike silver, do A Temperature of 5.400" Fahrenheit 

not blacken on cxwsure. Aluminium mixed with other inKredients is capable of producinR the 

" * ^ * above temperature. The molten mass dropped upon a 1-inch thick 

can be obtained of ateel plate will burn right through it 

inch thick. It can also 

be drawn into wire, which is useful for elec- is great ; air and water do ned aff(*ft it in 

trie conductors, the thinnest wdre having the least, and henet* hundreds of miles of 

a diameter of r.io inch. Wicn cast its bare alumiiiium overhead transmission lines 

tensile strength is low — about equal to that have been ereettd in the rnited Slates, 

of cast-iron ; if rolled or hammered when The pure rm tal is unattaeked by sf a-water. 

cold it is equal to that of gun-metal, but but in contact with other metals it rapidly 

greater than that of copfxr. It takes a corrodes, owing to galvanic action. In 

considerable amount of heat to raise its spite of its great stability towards air and 

temperature, and, per contra, it cools water, it has a very great affinity for oxygen, 

down very slowly. Its electrical conduc- and if. by amalgamation, wx* remove the 

tivity is 60 per cent, that of the same very thin superficial layer of oxide which 
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An Enormous 
Temperature 


always coats the metal, it corrodes instan- 
taneously and becomes covered with a 
white fluffy film of oxide. 

Although it is exceedingly difficult to 
make aluminium burn, its enormous 
affinity for o x y g c n, 
already referred to, is 
manifested by a very 
great disengagement of heat. A crucible 
made of fireclay and graphite is charged 
with a mixture of powdered aluminium and 
red iron ore (iron oxide), and upon this mix- 
ture is placed a layer of magnesium filings 
and a small cart ridge made of very combus- 
tible materials. The cartridge is lighted 
with a match, and in a few seconds the 
whole contents of the crucible are in a state 
of vigorous eruption. Showers of brilliant 
sparks are shot out in all di nations, and 
th(‘ crucilile contents glow with an intense 
whit(‘ heat. If the crucible lie inclmed a 
molten stream of whit (‘-hot iron flows out. 
The explanation of this volcanic action is 
that the aluminium ro))S the iron ore of 
its oxygen, jiroducing alumina and jnire 
wrought iron. The t(‘m|)erature jirodiieed 
varies with the amount of materials em- 
plovi'd, b\it one of 5,400^ F. has been 
registered. 

Although it is far too expensive for 
reducing iron or(‘s on a large scale, this 
prtK'ess has been found very useful for 
isolating rarer nu‘tals lik<‘ mangaiu'se and 
chromium ; also, the high t(*mj)erature has 
lu'en utilised for welding iron pi})es, steel 
rails, etc. 

As regards the action of li(juids upon 
this metal, it is only attacked by spirits 
of salts and by caustic alkalis ; lumce 
articles made of it should not be kept too 
long in soapy water, which (‘ontains free 
alkali. Pure organic acids scarcely affect 
it. but the action is increased by the 
presence of common salt. It has been found, 
however, that after an aluminium sauce- 
})an has been in use for some time it 
becomes coated with a hard, impervious 
skin which prevents any further dissolution 


of the metal. Moreover, aluminium and its 
con^pounds are quite harmless when taken 
internally, so that there can never be any 
question of aluminium poisoning. 

Finally, this silver from clay ” has 
some excellent mechanical properties. It 
can be cast, rolled, drawn, hammered, filed, 
forged, annealed, turned and spun on the 
lathe, polished, welded, soldered, and 
alloyed. The very first article made of it 
was a baby’s rattle, intend(‘d for the infant 
Prince Imperial in 1856, and, long before 
it came into general usc% the apex of the 
Washington Monument at Washington was 
made from a lumi) which weighed over 
100 oz. Since that time the uses have so 
extxndcd and multiplied that it is impos- 
sible to give anything like a complete list. 

Powdered aluminium mixed with oil, 
forms a cheap and ( xcellcnt paint, which 
is particularly valuable 
for outdoor work. A new 
explosive, “ ammonal, ” 
made of the finely powdered metal and 
nitrate of ammonia, bids fair to make a 
grc'at nam(‘. It is ex(‘(‘edingly powerful, is 
n(‘arly smokeless, k aves no poisonous gases 
after explosion, and is absolutely safe to 
manufacture, to store, and to handle. Last, 


A New 
Explosive 


but not least, are its metallurgical uses. A 
large portion of the aluminium output is 
used in foundry work, and som(‘ in making 
stei‘l. The addition of 2 to 5 pounds of 
aluminium per ton (^f steel, the moment 
before casting, serves to remove any air or 
oxygen the iron may (*ontain, and thus 
prevents the formation of blow-holes. 

Quit(* a number of aluminium alloys 
have found their way into use. Of these, 
one of the best known is aluminium 
bronze, which contains 90 per cent, of copper 
and 10 per cent, of aluminium. It has a 
beautiful golden colour, great strength, and 
is not corroded by air or sea-water. A 
somewhat similar alloy used for making 
imitation gold contains 90 per cent, of 
copper, per cent, of aluminium, and only 
2J per cent, of the real precious metal. 
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A Group of Carnivorous Plants 


1. Pitcher Plant {Nepenthes phylUmphorA) 

2 . SArrBcema purpurcst 

3. Sundew (DroserA rotundifolio) 

4. Aldm>Mn<U <ut$iculosM. 

IS 


5. Huntsman’s Horn {SArrAcenia. 

6. Butter wort {UtricuUrU *ualgAns) 

7. Venus’s Fly-trap {Dionxa. muiapcria) 
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ARNi voRou s Plants 

ByS.L.BASTlN 



The Gaping Mouth of the Sarraccnia 

In vain the small insect tries to climb to freedom ; presently it will fall from sheer exhaustion into 

the yawning pitcher beneath 

How Meat-Eating Plants Prepare Elaborate Snares to Entrap Birds and Insects 

Y ears ago it was the custom to some cases, small birds. From the rotting 
think of plants as quite iiioffen- carcasses of the prey tht^ vegetables absorb 
sive beings, almost entirely at the the much needed nutriment. The in- 
mercy of the animal creation. This, how- genuity with which these plants lure tlu ir 
ever, is only one ^ide of the story, for the victims on to destruction is simply amaz- 
members of the vegetable kingdom have ing. Everything is done to t(*mpt the 
devised a cunning plan whereby they take a creature to visit the d(rath-traps of the 
heavy toll of animal life. Amongst plants, plants, and, on the other hand, no means 
no less than with the human race, one of are spared to make an escape practically 
the great problems is to get a sufficient impossible. 

amount of food. Now for their weH-bcing Some of the most interesting of the car- 
plants must have certain salts, such as nivorous plants are those which develop 
nitrogen, potash, etc., and these are not pitchers in which to secure their captivc*s. 
alw^ays easy to obtain. Of course, they Off-hand, one would think that the posses- 
are generally present in good soil, but in sion of pitchers on the part of a f)lant is 
boggy situations there is usually a great only a very small step towards catching 
deficiency in this respect. In order to any living thing. If a few of these plants 
meet the difficulty, quite a large number are examined it will be seen that they 
of plants have developed the astonishing have been clever enough to outwit even 
habit of catching insects, and even, in the most wily of insects. 

19 289 



1. — On the Land Carnivorous Plants 


Natural 



AbHorbed in the delightii of feasting on the nectar 
of the Nepenthes, the insect wanders with fatal 
ease down the fluted rim 


border is adorned with sharp, teeth-like 
processes, all pointing downwards to the 
pit of destruction. Moreover, the inside 
walls of the pitcher are specially smoothed 
with a wax-like secretion, which makes 
climbing up a very difficult feat. Even 
insects with wrings seem to find a great 
difficulty in making good their escape. 

The pitchers of the Nepenthes are usu- 
ally alx)ut half filled with fluid ; this is not 
c'ntirely collected rain or dew% but is 
largely formed by a de^finite secretion of 
the plant. Into this fluid the exhausted 
insect tumbles sooner or later, there to end 
miserably amongst a mass of drowning vic- 
tims. It has been definitely proved that 
this fluid is an acid secretion — not unlike 
the digestive juices of an animal — which 
c‘nables the plant to extract the nutriment 
it needs from the bodies of its victims. 

It is in connection w4th the fluid con- 
tained in the pitchers of the Nepenthes 
that these ])lants catch much larger prey 
than insects. In the tropics it is not 


Scattered ovir the tropics of the old 
world there is a remarkable group of 
])lants known as Nepenthes. Many of 
these are of a climbing habit, rooting in 
bark cre vices where a little moist soil may 
hav(‘ colb'cted. To angimnt their food 
supply th< y have produced pitchers, which 
in some species are of great size. Indeed, 
in one kind the receptacles will hold ns 
much as two (piarts of wattT. In all cases 
these j)iteh('rs have a thick corrugated 
rim, and it is this which plays a big part 
Indli in the luring and the capturing of the 
insects. On this rim, as w^ll as on the lid 
of the |)iteher. there arc honey secreting 
glaiuls, and these, of course, make the 
strong(‘st ajipeal to hungry insects. Ab- 
sorlx'd ii\ the dtlights of the feast, the 
insect w^anders w'ith fatal ease down the 
fluted rim. Once below the inside edge of 
this, escape is almost impossible, for the 






Once below the inside edge, escape is almost 
impossible- Pitchers have been found wellnigh 
full of flies snd other insects 
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always an easy matter for birds and other 
small animals to secure a drink readily. 
The half-filled pitchers entice many a small 
creature to creep over the fluted rim in 
order to secure a draught of the fluid, 
which is not unpleasant to the taste. 
Xow and again the venturesome visitor 
loses his hold and tumbles into the pitcher. 
Kven in the case of mice and small birds 
the pitcher proves a veritable death-trap. 
The slij)pery sides are almost insurmount- 
able, whilst the sharp hooks round the 
rim still further check an escape. Sooner 
or later the victim falls back into the fluid 
and is drowned. Strange as it may appear, 
after such a capture the plant grows 
vigorously, for the decaying body of its 
victim is rich in just the food material of 
which it stands in need. 

It is not only in the tropics that we 
must look for fly-catching pitchers. A 
very singular group of jdants, the Sarra- 
c<‘nias, are quite common in the bogs of 
North America. These are of an elegant 
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The light streaming through the transparent 
apacea inducea the prisoner to waste its strength 
in a vain effort to escape through them 



When a fly has entered the Datlingionia, it is 
almost imposnihle to get out again. The lip at 
the opening is curved inwards like a lobster pot 


shape, and nuiy be as miieh as 1 UhA or 
2 feet in height. . Ntarly alwiiys they are 
highly coloured, and altogetluT so attrac- 
tive do they ap|)ear that insects of all kintls 
simply crowd to Iht in. On arrival at the 
lip of the pitcher, th(‘ insects liitd a feast 
of honey spread out for their delectation. 
With almost devilish ingenuity this Ix*- 
coines sweeter and mon* plentiful the 
farther down into the pitcher om* tra- 
verses. At a certain point, however, the 
nectar ceases, and the insect thinks that 
he will retrace his steps. Ihit although it 
has been easy enough to go down, it is 
almost imj)ossible to get buck, for the 
surfjice of the inside ol the pitcher is 
thickly covered with sharp bristles, all 
pointing downwards into the yawning pit. 
Some flying insects may escape, but even 
these do not find it easy, as witness the 
fact that the plarit often catches a large 





The Nepenthes of Borneo 

A typical pitcher plant of a climbing habit, rooting in bark crevices where a little moist soil has 
collected From this vantage ground the Nepenthes deliberately ** fishes ’* for insects, which it 

entraps and kills 
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number of winged creatures. In the lower 
part of the Sarracenia pitcher a fluid is 
secreted, and it is into this that the crea- 
tures ultimately fall, and of course perish. 
How successful are 
the Sarracenias in 
their insect-catching 
may be gathered 
from the fact that 
pitchers 18 inches 
or 2 feet in length 
have been discovered 
wellnigh full of flies 
and other small 
creatures. 

A clever Californ- 
ian plant (Darling- 
tonia) seems to have 
been specially de- 
vised for the se- 
curing of w'inged 
creatures. It has 
been said, and this 
is probably not far 
from the truth, that 
once an insect gets 
inside the |)iteher 
of a Darlingtonia it 
never escapes. The 
plant is most sin- 
gular in appearance, 
and the upper part 
of the pitchers bear 
a remarkable resem- 
blance to the head 
of a snake. Part of 
the hood and also 
the two protruding 
leaves are gaily 
coloured in crimson. 

It should also be noted that the upper por- 
tion of the hood is adorned with trans- 
parent patches, like so many little windows. 
Now, the only opening into the pitcher of the 
Darlingtonia is quite a small hole on the 
under side of the hood. As in the case of 
the other pitcher plants, the orifice of this 
hole is freely supplied with honey, and this 



Section of Pitcher of Large Nepenthes 
Showing bird that has fallen into the death-trap 


extends wdl into the interior of the recep- 
tacle. Everything is done to tempt the 
fly to enter the opening, but when once 
well inside it is almost an impossible feat 
to get out again. 
The lip at the open- 
ing is curved in- 
wards in such a 
way that it acts very 
inueh like a lobster 
pot. Owing to the 
attraction of the 
little w indow’s, which 
have been already 
mentioned, the flies 
do not attempt to 
get out of the hole 
to the extent which 
might be supposed. 
The light streaming 
through the trans- 
parent spaces seems 
to convince the in- 
serts that in that 
dinrtion lies the 
path to free’dom. At 
all tinns it is pos- 
sible to s(‘e perhaps 
a dozen flies bobbing 
against the windows 
in a vain endeavour 
to escape. Finally, 
wearied to death by 
their hopeless endea- 
vours to (*scape, the? 
insects fall dow’ii into 
tlie lower part of the 
pitcher and become 
suffocated by the 
fluid it contains. 

A curious little Australian plant which 
has adopted a very similar plan of fly catch- 
ing to that to be seen in the Nepenthes 
is the Cephalotus. One singular feature 
about this Australian pitcher plant is that 
it produces quite ordinary leaves in addi- 
tion to the highly specialised fly-catching 
ones. 
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The Hari-kari of a Million Lemmings 

The little rodent lemmings colonise a hill-side and multiply so fast that, when the heat ol summer scorches 
the herbage, famine stares them in the face. Then occurs a great migration towards a promised land 
which they will never reach, for in their headlong course they plunge into the sea and swim boldly 

oceanwards until the waves engulf them 
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The Migration of Animals 

A Fascinating Mystery of Past and Present 
When Britain had her Lions and Tigers and Britons Chased the Mammoth 


By N. F. WATSON 


T he finest zoological collection in 
the world is that of London. There 
has been a finer. That* too, was 
British. To he more exact, it was the 
great natural Zoo which roamed free, wild 
and gigantic over what the world now 
knows as Britain. The land was, in fact, 
the westernmost extension of Europe, or 
the most easterly fringe of North Anu riea. 

Had the camel arrived at perfection in 
time, he might have walked dry-foot from 
his cradle in America to Britain, as the 
horse iK)ssibIy did. He reached India and 
northern Africa, leaving behind a relic of 
his former outline in the llama, alpaca, 
and guanaeo of the Andes and lower levels 
of the South American continent, but the 
way to Europe was closed when the camel 
was warned to move on. 

There was not mueli else of tin* early 
fauna that failed to find us. We had repre- 
sentatives of the terrific 
Our Early reptile monsters, the 
dragons of the j)nme, 
which nded the earth and possessed it. We 
find in our cliffs and sea-walls the skeletons ol 
w hales larger than any whose* dimensions an* 
to-day authenticated. We had the mighty 
primitive cave lion ; we had cave bears half 
as large again as any known to-day — unlc*ss 
the Alaskan giants of the tribe may 1 m* 
regarded as rivals to the ancient t<*rrors 
of the caverns. Hyenas fought w’ith our 
savage ancestors for the slielter of the 
caves and for the lx)nes of other animals 
slain by both in the chase. The greatest 
thing in tigers, the sabre-toothed horror, 
had its home in un-merry England, and 


Geology's 

Yesterday 


the mammoth, lord of elephants. slKH)k o\ir 
British soil with its ponderous tri'ad and 
floundered into the pitfalls d\ig by the wiles 
of our ))aint(‘d, Hint -slinging forl>ears. 

All this is suggestive of a rich and tro})ieal 
vegetation such, indeed, as w'e should ex- 
pect to find in a land so 
almndantly bless('d in the 
matter of coal tin* vege- 
tation of geology's yesterday. If further 
evidence on thi* point were ne(‘ded. the 
remains of hosts of de parted rhinoc»eroses, 
which were British before* the eeirliest 
Britons ; of he*at-lovirig gieints, sue*h as 
cr(K*oelile*s and alligators ; of tapirs, now 
restrie'teel te) two parts e)f the* we)rld alone; 
of monke*ys ; of raecKuis, I(*o|mrels, pikas; 
of Afrie*aii efephants, hi)»popotami — 
these* atte*st the existe‘uee* of a vege’tatiem 
such as we* now find assoeijiteel with 
tropie*al or sub tropical laneis. 

America (*oulel not send us a enamel, but 
she may have* given us the* he>rse*, or. on 
the other hanel, this frienel e)f man uuiy 
have e’e)me te) us frenn Europe. But un- 
doubte*dly she gave* us animals of a type 
able te) withstanel the* rige)rs e)f e)ur 
elimate, fe)r we* had e)ur days of whiteel 
silence, e)ur glae-ial age*, 1.50,000 ye*jirs in 
eluration, e neling, us far as we can calcu- 
late, some* .50,(K)0 years ago. Anel it) that 
Cfioeh the*re* came.* te) us, anel (lourishe*d 
abundantly, the musk ox, reindeer, aneJ 
titanic elk. Man, it is iM'licved, was he*re 
to sf*e* it. to warm his hanels at the first 
of fires, and to keep life within })ini by 
feasting u})on the flesh of the mammoth 
and other big flesh carriers. Perhaps the 
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chase of mammoth and elk and reindeer 
and horse may have brou^tht him here. 
Old cave drawings and pictures w^orked with 
flint upon bone and ivory, limned by pre- 
historic man, preserve for us some of the 


tableaux of those hunting days in the 
dawn of the world’s history ; and from 
these we get a good idea of his battles 
with the brutes, whose inferior he was, 
of course, in all but brain power. 

Whence, then, came 
this mighty array of 
animals of various 
climes and habits, 
and whither went 
they ? Here we are, 
a little group of 
islands set in the sea, 
insulated from the 
rest of the >vorld, so 
that to get a dry 
w'ay to the Contin- 
ent W’e are preparing 
afresh to burrow, 
under the Channel. 
Our prehistoric fauna 
had no such advan- 
tage as that proposed 
to be conferred upon 
the present genera- 
tion. 

When the animals 
were lords of iTea- 
tion they colonised 
us from the New 
World, as, within 
the last few cen- 
turies, the Old World 
has colonised the 
New*. But they were 
not mariners. They 
travelled afoot. Na- 
ture's prodigal sons, 
in that far-away age, 
asked for no patri- 
mony; but they 
journeyed into dis- 
tant lands by routes 
which are now’ open 
only to water trans- 
port. Land connec- 
tions existed between 
all the continents. 



Former Denizens of Britain 

Amona the luxurious tropical vaaaution of Britain*! Carbonifaroua era thare 
moved heat-loving gianta, whose akeletona remain to-day 
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This is not to say that where wide, deep 
oceans now roll their troubled waters, dry 
land once stood. The 

Ancioat Land oceans are too deep for 
Bridgea ^ conception of the 

earth’s history to be true. The modern 
student does not believe that ocean depths 
of 20,000 or 30,000 feet, ever, within the time 
of life upon the globe, knew the existence of 
dry land. The oceans arc and have been 
permanent ; they stretch now pretty much 
W’here they have been from time im- 
memorial. The route of the liners to 
America was never the route of travelling 
animals. The track did not lie that way. 
The old land connections existed in the 
form of land bridges, connecting the con- 
tinents in high latitudes. The Arctic was 
once a green and thriving region. TIktc 
lay the path, bestrewn witli luxurious 
vegetation, and that way lay the route of 
the migrants. \Ve are not to suf)pose 
that monkeys and mammoths set out 
from America, to “ sec Euroj>e,” in the 
manner of their human successors in the 
land of the free, or that Kuropcan-born 
fauna travelled post to America. They 
spread out beyond their sevcTal birth- 
places, just as plants grow o\it into new’ 
areas. Thus, denizens of the Old World 
wandered on, new' tract after new tra(*t 
conquered in successive ages, until the 
fauna of Orient and Occident became in 
many particulars identical. Not in all, for, 
while animal families, many in numbcT, 
were being slowly evolved from the few, 
80 changes of corres|X)nding magnitude 
crept over the face of the earth. 

The effect of the process is seen in areas 
80 nearly related, in a geographical sense, 
as Madagascar and the adjacent coast of 
Africa. The fauna of the island is totally 
distinct from that pf the continent of w^hich 
it once formed part. 

The reason for this is that Madagascar 
was suddenly cut off from its motherland 
by a sinkage of the bridge by which it had 
been connected. The severance came at 


a time when the fauna of Africa w^as but 
little developed. Madagascar had. at that 
time, tyjx's of such animals as Africa j>os- 
sessed. These, suddenly shut up in an 
island, developed ujX)n different lines from 
those fixH? to roam and intcTinix with a 
great g(‘neraliscd group on the continent. 
There W’as no entry into the island for the 
newer, more highly developed, types of 
w’hich Africa later became’ the lumu’ ; 
there was no escape* fe>r those nlre’ady 
marooned. The animal CrusiK’s of Mada- 
gascar, unvexed by the ke*en comped it ie>n 
which W'c know as the struggle for e*xist- 
enct', re’inained primitive* anel strange* in 
charac’ter, where*as tlie>se* e)f the* mother- 
land lK*e*ame highly de‘velope‘el by e*en\- 
stant aelditie>ns te) the ir ranks, frean hinds 
to w’hieh bridge’s still e’xisteel. 

Similarly, Malta anel (’v|)rus rcceive’el a 
continge*nt of African elephants which, 
like the jKinies eif eiur Shetlanel islanels, 
became dwarfe*el by e*nvire)nme*nt, and elie*d 
out as animals lu) gre*ater in bulk than 
good-sizeel slie e p. 

Australasia is, of course, the lM*st e*xarnple 
of the |K>int. It hael leing be*e*n surmiseel 
that there femnerly e*xiste‘el a ce)nne*e*t ion 
betw'een Australia anel e>the*r lanels, anel 
the .Scott expeelitieai te) the* Antaretie* has 
maele it clear that Australia anel .Seaith 
America were aneie’ntly asseK*iate*el in tliis 
nianne'r. The gre*at island ce>ntinent. re- 
ceived her animals at an age in which the 
mammal ty|w* was of the* me)st primitive 
character. They hael reach(*el he*r from 
South America, wdiere*, later, such mon- 
strosities w’cre to develof) to stagger crea- 
tion, and then mysteriously to disapp(.*ar 
from the liook of the living. 

Australia, with her marsupials and her 
furred and spiny, wann- blooded animals 
which lay eggs, was sud- 
dcnly insulated with a 
menagerie of animals, 
among the best then available, but occupy* 
ing a place which to-day is the lowest in the 
scale of mammalian creation. She improved 
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upon the model and cultivated creatures 
huge as oxen, but invented no new type. 
The sister island, New Zealand, a thousand 
miles away, must have lK*en cut off still 
earlier, for she was left with nothing bigger 
than a bat or two, a handful of insects, 
and some strange birds and lizards. With 
the severanee of material ties with the 
rest of the world disapfK^ared Australasia’s 
hope of a fauna resembling that which 
arose in other parts of the globe. 

When thus insulated Australasia had the 
marsupial, as America has to-day in the 
opossums. The best she could make of 
th(* brand was n triln* of animals of all 
sizes, from tin* minuU* mouse to the giant 
kangaroo, whose young an* born in so 
immature a condition that their noiirish- 
naiit has to b<* continued within the 
external j)oueh of the mother, where the 
helph'ss, unforiiH'd young grow like cut- 
tings grafted upon a tree. Also she pro- 
due(‘d, or f(»ster(*d, the two egg-laying 
mammals mentioiu'ci— the fdatypus, an 
animal with the we/ihed feet of a sort of 
wafer moh*. the /)<*ak of a duck, and the 
fur of 0 l)e/iver, which animal lays actual 
eggs and broo<ls them in its burrow as a 
bini broo<ls its eggs in a nest ; and the 
echidna or spiny ant-eater, which, after 
laying its eggs, places them in a marsupial 
pouch and there hatches them, much as 
sona* of the frogs hatch theirs. 

With Ilritain, however, the ease was 
diffeirnt. Animals migrated to us and 
away, for, though we live 

^**11*1? upon a mountain wliose 

broad base is set in the 
sen, we have had many literal ups and 
downs in tlu* water above it and below. Wc 
hav(‘ IxTii an outlying part of America, 
eoniu'cted with that (*ontinent by land tracks 
running through (invuland. When that con- 
dition prt'vailed there wert' tem|>erate, even 
sub tropical, conditions, in the Artdic. The 
Andie to-day merely rt'produci's the condi- 
tions of the woi*st era of our own (facial Age ; 
that is all. In happier days it produced a 


Britain no 
Island 


generous food supply for herb-eatinganimals, 
and the path from America to England lay, 
not across the trackless waste of waters, but 
by a way marked out by abundant verdure, 
through what is now the Arctic zone. 

We have also been an integral part of 
Europe, and that more than once. If 
ever a World Congress 
determined to restore 
ancient boundaries, and 
had power to give effect to its determina- 
tion, the English Channel and the Irish Sea 
would be swept back, the land would be 
slightly raised, and we should find ourselves 
again part of Europe, The British Isles 
would be one with Europe, whose true 
bemndary lies fifty miles west of the west 
coast of Ireland. It was formerly all dry 
land. The English Channel was simply a 
riv(*r valley. The spire of an average church 
steeple would rise above the waves in any 
part of the English Channel even to-day. 

If there should come some day an up- 
rising of land of merely 20 fathoms, 
England and Ireland would become, as 
they were lw*fore, joined to France, Hol- 
land, and I)(*nmark. So narrow is the 
margin of safety that a sinkage of our 
land to the extent of only 1 (K) feet, would 
r(‘sult in tfu* submersion of a great 
part of London. LivcrpcK)!, Bristol, New- 
castle, Hull, Cardiff, Southampton, Ports- 
mouth, Chichester, and other places of 
corresponding elevation, and, as the late 
Lord Avel)ury showed, earry the sea right 
into the heart of the country, where w'hales 
and sharks and dolphins would take the 
place of industrious citizens. 

Now, the dippings and risings, which geo- 
logical action brought about in the old 
days, gave us from time to time great addi- 
tions to our fauna. We were connected by 
land wnth Euro^)e and Asia, through 
Euro|^)e with Africa, and again, with 
.America. Great families ot strange beasts, 
arising in the Old World and the New, 
obeying the mandate to be fruitful and 
multiply, spread out afar from their cradles. 
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from the place in 
which a species had 
arisen and become a 
fixed type. They 
reached England from 
West and East. It 
was a wonderful col- 
lection all told. 

To-day we find the 
tapir only in tropical 
America and in Ma- 
laya, yet we find them 
abundantly represen- 
ted in the fossil de- 
posits of England. 
They overspread the 
temperate world from 
China to Charing 
Cross, but disaster 
inexplicable blotted 
them out in all but 
the parts named. The 
camels wandered from 
their home in the New 
World to Arabia and 
to the chilly wastes 
of Mongolia, where, if 
anywhere, the last of 
the wild stock re- 
mains. Ancestors of 
the horse roamed bt'- 
tween America and 
Europe, so that we do 
not know which origi- 
nated first. They at- 
tained j^erfeet, though 
not identical, develop- 
ment in both contin- 
ents yet, by one of 
those inscrutable 
mysteries w’hich apply 
to so many sealed 
volumes of the his- 
tory of animals, all 
suddenly vanished out 
of the western land, 
whether from famine 
or from some such 
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epidemic as we have seen raging among 
animals in Africa, or from the effect of 
fK>ison-bearing insects, or from the rigors 
of a changed climate, we know not. Cer- 
tainly, when the Spaniards reached America, 
there was not a horse in the land. 

Africa gave us the members of the 
elephant tribe, whose bones are dug up 
from time to time in Lon- 
don and various parts of 
the south of Kngland. 
They originated, it has recently been dis- 
covered, in the Favmm Valley, in Middle 
Egypt, at a time when Africa was isolated 
by seas from the rest of the world, l^nable 
to migrate to new conditions in which en- 
forced development upon other lines must 
have resulted, they evolved from small 
pig-like animals resembling the tapir, 
which, formerly indigenous here, comes 
back to us now, after all these hundreds of 
thousands of years, to eat titbits from 
our hands at the Zoo. When communica- 
tion between Africa and the rest of the 
world was re-established by the raising of 
the sea floor near her eoasts, the elephant 
tribe had attained to gigantic dimensions, 
and with power and thrustfulness they 
rapidly overran both East and West, tra- 
velling through Eurojx; and Asia and 
America, to branch out into distinct types, 
such as the mastodon and mammoth, 
with which Neolithic man fought and with 
which he stored his larder for the hyena 
to rob. The hippopotamus and the woolly 
rhinoceros came to us from Africa, and 
these, too, were among the quarry of the 
first big game hunters. 

Sometimes the conditions of the ground 
over which these mighty animals travelled 
brought them to death, and to-day, from 
time to time, the thamng of a Russian or 
Siberian river reveals to us the interned 
carcass of some giant of other days which 
came to an untimely death, bogged in 
yielding mud and frozen there. 

What cause led to the extermination 
of the mammoth in our land we cannot 


know. Man played his share ; doubtless 
changing climate and consequent modifica- 
tion of food supply had much to do with 
it. One high autliority attributes the 
downfall of the elephant trilM‘, exet‘pt in 
the more favourable parts of Africa and 
Asia, to the rise of the iniglity carnivores, 
such as the giant sabre-toothed tiger, 
whose awe-inspiring ninains are among 
the most grim, if precious. reli(‘s of those 
riving days in Britain's murky past. 

As to the probable reason for the dis- 
appearance of some other of our natives, 
there need be less doubt. The (*Iimatic 
changes experienced sufliecd for the oblitera- 
tion of Tuany. This land, which afforded a 
gt‘nerous livelihood to th(‘ Arctic nan- 
deer, long sheltered the warmth-loving 
monkey of Africa and nil the members of 
the crocodile family. TIktc is a remark- 
able fact to be not<*d in (‘onneetion with 
. tlie latter group. To-day, if the menag(Tist 
would build up a representative reptilian 
collection, he must scour thna* continents. 
He must seek the dread(*d gharial in the 
warm rivers of India ; he must pass west 
to th(* waters of tropical America for liis 
alligators, and must j)rocced thence to 
Afriea for otlxr members of th(‘ tribe*. 
Neither gharial nor alligator is to be found 
in Afriea. Yd. in the days of troj)ieal 
England, every m(*mber of the crocodile 
family raised its voice in the hoarse, Im‘11ow- 
ing chorus with which the marshy wastes 
resounded in the area over wliich Bow 
Church now rings out its bells. 

It is unnecessary to go bae’k to the great 
age of reptiles, to the dinosaurs, the fish 
lizards, and what not, to 
emphasise; the point as Tropical 

to the heat, the climate, uxurlaiico 

and the tropical luxuriance of the condi- 
tions. Our Ice Age swept out the unfit, 
as the term is understood in high lati- 
tudes, and accounted, we arc to suppose, 
for the disappearance of the hippopotamus. 
This animal found its w^ay to York before 
the Romans, by some few score thousand 
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years. Some hold that this animal used to 
travel north during our glacial summers, 
lint this is highly unlikely. 

Our Ice Age begun, we arc taught to 
suppose, 200,000 years ago, and ended 
150,(KK) years later. Ilut 
mod(‘m research shows 
that the Ice Age was not 
without intermission. It was brok(‘n uj> into 
several periods, followingone upon another, 
after intervals of temperate eliniate. If the 
hippopoianius extended his Knglish travels 
over any eonsitlerable fx riod of that cfioeh, 
it would, in all lik(‘lihood, lx* during the* 
wariiuT interludes, whieh may have eovercxl 
centuri(‘s or tlaaisands of years at a time. 
Many animals, irroiK'ously regarded as 
wedded to tropical conditions, will go up 
to the mountain snowdine; but we can 
hardly fancy the hippopotamus leaving 
the stiaming warmth of his weedy river 
to s<*ek the mount aiiTs snowy crown. 

Ilut sabre-toothed tiger and woolly rhi- 
noceros ar(‘ one with the Knglish crocodile, 
the mammoth, and the dinosaurs. We 
know whence they came, we cannot say 
whither they went, nor how. They may 
have be(‘n able to retnat by some remote 
land-bridge to America, others to the 
warmer lands calling in the East, 

There is a mysterious instinct in the 
lower orders whieh impels them at times 
to migrate. Vast roads exist still across the 
AnuTiean prairies, where the eountless 
hordes of bison onec made their yearly 
inarehes. Th<‘ sight of a company of 
African antelopes on their annual migra- 
tion in s(‘arch of water and unsullied vege- 
l at ion has been described a hundred times. 
An illustration shows a herd of migrating 
caribou as se(‘n by an eye-witness. 

Hut the greatest wonder of the kind is, 
of course, the migration of the little rodent 
lemmings. These colonise a hill side and 
multiply as only small animals of this 
character can. The tiny (*olonv Ix'comes a 
city, and the city a province, all its citizens 
lemmings. An early favourable spring 


brings prosperity to a climax. With abun- 
dant early food the community multiplies 
at such an amazing rate that, when the 
heat of summer comes to scorch the her- 
bage, uncompromising starvation stares 
the millions in the face ; and together, 
with one consent, after some few days of 
commotion and apparent consultation, the 
whole army, millions and millions strong, 
pours h(*adlong from its capital. It flows 
in a straight line, a surging torrent of 
life, through fields and gardens, through 
eiti(‘s, villag(‘s, and towns — a torrent which 
nothing can divert. Predaceous birds and 
animals hover on the flanks of the fleeing 
army, devouring thousands on the march ; 
thousands more die of starvation or injuries, 
but still the frantic stampede continues, 
straight on, relcnth^ssly, to death. 

The mad, scurrying army, with frenzied 
energy, prt‘sses forward to its doom, halt- 
ing nowhere until the sea 

is rca(*hcd. And there the Lemminge^ 

I , Fate 

survivors plunge in, not 

deliberately to suicide, but because instinct 
still impels them forward to some pro- 

mised land which they will never rea(*h. 
Millions of corpses strew the line of marcii, 
millions more dot the waves of the sea 
which has received them. 

Is it not within the bounds of possibility 
that vast changes in ancient days may 

sometimes have hounded our monsters on 
to some such pilgrimage of death ; to flee 
from the impending wrath of advancing 
glacier; from the coming of a winter fated 
to last longer than the present age of the 
human raee; to fly from a stricken land, 
only to find a grave in the deep, such as 
awaits the march of every lemming colony 
which jX‘riodically sets its myriad memlxTs 
ujKMi the tramp to doom? That is the un- 
likeliest of all suggested causes ; but it may 
conceivably have contributed to the stag- 
gtTing story which the fossil remains tell 
us of enormous catastrophes tliat overtook 
the animal race when all the world was 
younger. 
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The Rock-hewn City of Petra 

Some of the Most Wonderful Ruins in the World 

By H. J. SHEPSTONE 


O N the north-west edge of the great 
Arabian desert, about midway be- 
tween the Gulf of Akahiih and the 
Dead Sea, among the desolate mountains, 
stand the remains of the roek-hewn eity 
of Petra, some of the most wonderful ruins 
in the world. 

Other mins, such as Palmyra and llaalbee, 
how crumbling piles of magnificent archi- 
tectural monuments, but in P(‘tra, high up 
among the mountains that sentinel it, 
are temples, theatres, tombs, and other 
structures, strong and ind(*structibl(', 
standing almost as perfect as when 
they were chiselled out of the living 
rock of which they still form a part. 

They challenge admiration by the 
variety of styles they embody, and 
by the exquisite hues of the sand- 
stone from which they are hewn, 
varying from the prevailing fiurjdish- 
red of the mountains and cliffs to a 
delicate pink and rose. 

Until quite recently, this ancient 
city built out of rocks was seldom 
visited and almost unknown. Now. 
however, by means of the new Da- 
mascus to Mecca Railway, they are 
within reach of civilisation. A fifteen 
hours’ journey from Jerusalem brings 
one to Ziza, from W'hich jdace train 
can be taken to Maan, the railway 
ride occupying al)out seven hours. 

From the latter place the ruins can 
be reached in six to eight hours by 
horseback. 

The rock-hewn city is approached 
through a narrow gorge called the Sik. 

At one place the ravine opens out to 


roughly two miles in width for n distance 
of about a mile, and here, proteet<‘d l)y 
mountains and pi(*eipices on every side, the 
p<‘ople of this remarkable town felt s(*eure 
from atta(*k from without. Owing to its im- 
pregnable position, an<l its proximity to the 
gnat caravan route to the He<l Sea from 
tlH‘ north. Petra was formerly important as 
a trading et'ntn* and stop|)ing |)hiee. 

.\ft(‘r trav(‘rsing tlu* narn)W gorge for 
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The Temple of El Deir 

Dedicated to the worship of Dusharah, the deified kin^ 
of the Nabat8eans--500 feet above the city 
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The Treasury of Pharaoh 

This wonder of the Bast, attributed to Hadrian, 
is hewn from a rock wall of an exquisite rose- 
pink colour 


some twenty minutes, one is confronted 
with that famous monument, the Khaznet 
el Firaun, or Treasury of Pharaoh, which 
is rightly regarded as one of the wonders 
of the East. It is attributed to the Emperor 
Hadrian, who visited the place in a.d. 181, 
and erected here a temple to Isis. The rock 
wall from which it is hewn is an exquisite 
rose-pink. It is in a state of remarkable 
preservation. The imposing facade shows 
two rows each of six majestic columns, one 
row above the other, with niches in wdiich 
are rock-hewm equestrian and other statues, 
the whole terminating above in a miniature 
temple crowmed by a huge um, the entire 
heiglit being 102 feet. Within is a bare 
lofty room and some chambers. The um 
is said to contain treasures of Pharaoh. 

A short distance beyond one emerges 
into the mountain -guarded valley in w hich 
the city lay, mounds of debris marking 
the sites of the former homes of the Petrans. 
The roek-hewm structures, chiselled in the 
precipitous cliffs on every side, were public 
buildings and tombs rather than dwellings. 
Just on the left, as the valley is entered, is 
the vast rock-cut theatre in semi-circular 
form, capable of holding 3,000 spectators, 
the workmanship of wiiieh is Greek. There 
are thirty-three tiers of seats. Another 
wonderful ruin here is that known as the 
Kasr Firaun. or Castle of Pharaoh. It 
may have be(‘n used as a temple, as it 
contains an altar. 

Some of the structures are close to the 
ground, while others arc high up among 
the cliffs, and only reached by climbing 
the winding staircases that lead up to 
them. 

A rock-hewn stairway of many hundreds 
of steps brings one to the largest of Petra’s 
ruins, the El Deir, or Convent. In design 
it somew’hat resembles the Treasury of 
Pharaoh* It is nearly 150 feet long, 
and almost as high, having a double row 
of six columns each, adorned with comer 
pilasters on both sides and on both storeys. 
Natives declare that in the dead of night 
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the growls of the hyenas and other wild 
beasts may be heard within its. chambers. 

The cliffs that enclose the valhv are 
simply dotted all over with the handiwork 
of artists of a bygone age. Here is a 
portion of a heathen temjde, tliere tlu* 
remains of a palace, yonder a eohimn, and 
beyond, again, a stately jiortieo or pediment. 
They stand at varying elevations. Most of 
them are consjiienons, while otlurs art* 
hidden in the monntahi r(‘eess(‘s. Then* 
are tombs by the hnndred, and on llu* moun- 
tain tops many jdaecs of sa(*rifi(‘e, where 
strange religious een'inonies were eruieted. 

Indeed, it was not until Petni was (x- 
])lored that the meaning of the oft -n* pealed 
Bible refer(‘nee to the ** high jdaec* “ was 
und(*rstood. Here thousands upon thou- 
sands of stairs l(‘ad up eiver dizzying 
boulders to the summit, where was situ- 
atc‘d the Jiigh place, with its altars, pool, 
and court — the place* e)f sae*rifie‘e. 

Of teimbs, ne) fe wer than eight hundreel 
have* be*e*n located, all hewn e)ut of the 
solid rock, anel many ae.'orned with magnili- 
cent monumeiits. Some* of them were 
built by the* warlike* Nabalieans, and otla rs 
by the Romans anel (ire*e‘ks. The* latter 
are de*cid(*elly the* more inten-sting. being, 
in some instance's, ve ry massive and ela- 
borate affairs. The*re* is the* Tomb with the* 
Tm. the* ('orinthian Teanb. the* Tomb with 
the* Thre*e* Store ys, the* Te)ml) e)f the* (ie»ve rne>r. 
anel a host eif othe*rs. The first-name el is a 
twe)*store*y st nurture. e*ontaining te*n vaults. 
ne)w empty. The*se* chambers, the* large*st 
e)f which is (>() feet sepiare*. are* rdle*e| with 
tomb niches. The* TeanI) e)f the* (ie>verne>r 
marks the re*sting- place* e)f Se xtus Fle)re*n- 
tinus, one of the Roman (iovernejrs e>f 
IVtra. 

One of the most impressive f(*atures of 
the place is the innumerable steps that 
lead up the steep mountain-sides, e ve ry one* 
hewn out of the solid rcK^k. Then down 
through this valley a river flowed, though 
it is now dry. You can still see where it 
was bridged, and here and there the 
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A Strait and Narrow Gate 

Petra stands in a ravine two miles in width, which 
can only be reached by way of a lone, narrow, 
and easilv'defended e^rge 
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roadway widened by cutting away thie foot 
of tiie rock. Perhaps the ingenuity and in- 
defatigable energy of the dwelh rs of this 
ancient city is best shown in the huge tun- 
nel they cut through the mountain, at the 
opening of the Sik or gorge, whereby they 
could in winter divert to the other side of 
their mountain the winter torrent, which 
has since that day brought down boulders 
weighing many tons. This 1unn<l was 


come into possession of the warlike Xaba- 
taans, descendants of Nebaioth, the eldest 
son of Ishmael, who made it their capital, 
and it was known to the Greeks as Petra. 
Strabo, the (ireek traveller and historian, 
deseribi s it at the end of the last century 
n.c*., as also did Pliny, the Roman writer, 
in the first century of our era. In 105 a.d. 
it passed under Homan rule. 

It continued pf)pu)ous and prosperous 



Threc-slorcyed Tomb or Temple at Petra 

Petra was probably the capital of Edom. The conquest of the latter is related in the Old Testament 


1(1.J feet broad, lOj feet high, and 
f('('t long. One ean also trace the course of 
the aqueducts which brought the drinking- 
w’ater into Petra, ns well as the grand arch 
or portal thrown across the entrance to 
the city. 

What of the people who dwelt in this 
city ? And wliy did they desert it ? In 
its palmy days it is estimated to have had 
a population of from 40,0(H) to 80.000 souls. 
Its early history is hidden in the mists of 
antiquity, though it was probably the 
capital of Edom, and is possibly referred 
to in 2 Kings xiv. 7. About 300 B.c. it had 


as a trade depot until about the beginning 
of the fourth century, wlien the caravan 
route from the north, which had for so 
many centuries led i>ast its portal to the 
Red Sea. was diverted to the Persian Gulf. 
After this it raj)idly declined, and it is not 
heanl of again until about a.d. 530. Even 
its very existence and site were forgotten, 
until it was visited and identified by 
Seetzen in 1807. and explored and described 
by Burt'khardt in 1812. The latter sue- 
eeedt'<l in gaining access to it. as he did 
also to Mecca, by the dangerous expedient 
of disguising himself as a Moslem pilgrim. 




riic Eruption of Krakatoa 
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Submarine Vulcanisin — How Islands arc Born in 
Night and may Disappear as Quickly 


T he te rrible e rupt ion of Pe leV in 
eleseribeel in n pre vious article 
on Ve»le’Hne)e s. an appalling e’atas- 
1re>pbe‘ in wliieh tlie ill-fat e‘(l e’ity of St. 
Pierre was utterly bleitteel e>ut. ree*alls in 
many eif its eletails the* elassieal outlairst 
of Vesuvius in the year 7U a.d. Vesuvius 
begfan as a submarine' vole’uno, anel built 
up a foundatiem of ashe*s anel lava 6(H) feet 
thick befeire it raised its active vents abeive 
the sea. It then built up by succe*ssive 
flows e)f lava anel showe rs of ashe s the old 
crater of Monte Seanma. At the* beginning 
of the Christian era the* volcano was dor- 
mant, and so long had it sluinbere-d that no 
tradition of its activity had survive el. The 
scoria* and lava of the sides and crate r were* 
hidelen by a luxuriant vegetation, which 
had flourished undisturbed for centuries. In 
63 came the first warning, a severe earth- 
quake which damaged many of the temples 
and palaces of Pompeii. For sixteen years 
the premonitory warnings continued. At 
last, in 79, the imprisoned forces were 


liberated. The dense black clouds, the 
terrifying detonations, the swaying of 
the ground, the eeeeutrie risr and fall 
of the sea, all la'gan tin ir homicidal work. 
II ereulaneum was overwhelmed in a stilling 
torrent of hot mud. and Pompeii was 
buried in suff(K*ating asla s and cinde rs. 

The eruption blew out the seaward por- 
tion of the old crater, and within it rose* 
tlie new cone of W suvius. Since then 
eruption after eruption has added its 
tribute to the forces within the earth, 
(ireat lava floods liave swe pt the* sieles of 
the mountain ; cones have* be*e*n raise*el 
and de*stroye*d again and again, and a 
"gr(*at outburst, repeating the* heirrors e)f the 
Pompeii di.sast<*r, (K'curreel as recently as 
HH)6. 

Spaerc will not allow us to e*nte*r inte> 
a de*scrif)tion of all the innumerable phases 
of vul(*anism. Eve*ry vole*ano is a law 
unto itse*lf ; Strornboli, with its e urling 
puffs of vapour, constantly cngag(*d in a 
gentle display of activity, which has earned 
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The Birth of a N'olcanic Island on Dec. 15, 1906, off Burma 

1. The Muiine Survey of ludia hoisting a waintng on the New Island, which was 400 yards long and 200 
yards broad, 2. Oflicers of the Marine Survey watching the liquid mud exuding from a small active crater. 
3 , A small active crater of liquid mud; in the distance the Royal Indian Marine ship Investigstor 
A. Tlte general appearance of the New Island, due to the eruption of a mud volcano, at a distance of half a 
mile. When the survey party landed, the mud, at a depth of 3 feet, registered 148 degrees Fahrenheit 
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for it the title of ‘’the liphthoiiso of the 
Mediterranean ” ; Monte Nuovo, a c‘one 
of ashes, which was built up in three days 
as the result of an isolated eruption in 
1588 ; the Hawaiian volcanot's, with their 
great pools of molten basalt. All of these 
and many more deserve mention, but we 
must pass on and briefly consider sub- 
marine voleanot\s. 

The great mountain pt'aks which rise 
from the oc*ean floor, whither their crests 
remain submerged bi'iieath the waves, or 
whether they proudly raise their rugged 
heads into the sunshiiu* as <K*eanie islands, 
are almost all of voleanie origin. Then* 
can be no doulit that suliniariiie eru)>tions 
frequently take 
plaee from craters 
opened out in the 
l>ed of the (K*eans, 
for, from time* to 
timi*, rejK)rts are 
logged of curious 
plK*nomeua which 
can In* explained 
in no otlii r way. 

Suddenly the sur- 
fiu'c of the water 
iK-eornes violently 
agitated and a|) 
pears to boil. 

Ix>ng jets of spray 
are explosiv(*ly 
throw7i out ac- 
companied by dense vajKHirs and flaming 
gases. The eonflguiation of the sea fl(K»r is 
totally changed after a commotion of this 
kind, and great quantities of ashes and 
pumice float over th<* ?i(‘ene of thi* dis- 
turbance. 

Sometimes, however, a more startling 
proof of submarine vulcaiiism is afforded 
by the sudden appi*arance of a roc*ky 
island where previously the surfju'c of the 
waters was unbroken. The most renowmed 
example of this unfo/es<*en creation of 
land is that of Graham’s Island, whieh was 
cast up in the Mediterranean during the 


summer of 1881. Where [mviously the 
sea hml a deptli of (KH) feet, an island ai'ose 
to a hi iglit of 200 fee t. Severe l arthquake 
shcK*ks wen* felt by passing shi|)s towaids 
the end of ,Iime. The next month saw the 
birth of the ncM island as a tiny, but active, 
eiater. batlied in a |>i*r|>itmil fog gen(*rated 
by the boiling w liters all iiround. It eon- 
tinued to grow until tin* lH‘ginning of 
August. Then howt*V(‘r. this <*plu*ineral 
island hi gan to fall away. Attacked by 
tin* (‘easeless l)oiubardm(*nt of the wav(*s, 
its fragili* materials were l asily loose ned and 
earri(‘d away till, after a few monllis it 
,w;is worn down to a sulxnariiu* bank, and 
tiu* s(*a n'igmd <»nee more in its plaee. 


V- 




'Fhe Liglitlioiisc of the Mediterranean ” 




Stromboli, with its curling puffs of vapour, m conatantly engaged in a g'-ntli* 

difiplay of artivi'y 

l/caving the speetaeiilar phases of vol- 
eaiiie phenomena, let us now turn to the 
underlying causes whieh had to the ex- 
pulsion of mate rial from the earth’s interior. 

The first of the* extraordinary elements 
involved in vnleamsm to he explained is 
Uie* source* and origin of the magmas, or 
rnolteai rcK'ks. One of the earliest views 
was that, as the earth grows hotter from 
the surface downwards, the interior, at a 
d<‘pth of, say, thirty miles, must be in a 
molten condition. A volcano would then 
be* a j)i|x* leading down te> the molten 
mass wdthin. There are*, however, fatal 



A Sectional View of a X'olcano, showing Supply Basin of Lava 

l^avaa mt% due to the local fusion of deep-seated rocks. The materials most easily fused are squeezed outwards, as tong^ues of molten rock, 
by the contraction of the still solid portions. In this way the reservoirs of molten rock, necessary to feed the over-lyin^ volcano, are 

initiated and maintained 
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objections to this view. Why should some 
craters be active at a height of 20,000 feet 
above sea-level, and others at perhaps 
an equal depth below ? Would not the 
lowest crater tap off the sources of supply 
of the upper ones unless they were indepen- 
dent ? In Hawaii the levels of th(‘ molten 
lavas of Kilauea and Mauna Loa differ 
by 10,000 feet, and yet the craters are 
only twTnty-five miles apart. Moreover, 
as we have seen in an earlier article, the 
idea that the interior of tlu‘ earth is 
molten to any apj^reciable extent must 
be definitely ahandomd. 

Lavas, then, must l)e due to the local 
fusion of deep-seated rocks. If the earth 
grew up by the* avgrega- 
tion of jdanetesimal mat- 
ter, its internal heat 
would be largely due to its own eoiuprs- 
sion. As the temperature rose, the fusion 
points of certain of the eonstitu(;nts would 


The Cause 
of Lavas 


be reached lx fore that of others, but aetual 
fusion would only take place eomjiaratively 
near the* surface*. Expansion generally 
ae'companies tiu* fusion of solid boelie s. anel, 
consc'quently, deep down in the earth the 
pre’ssure woulel sue’cexel in opposing this 
ex|)ansion and prevent ing liepiefaet ion. 
The mate-rials most easily fuseel woulel be 
squee*zcd outwarels. as tongues of molten 
r<x*k. by the* eontraetiob of the* still solid 
}>ortions, much as slag is squeezed out of 
iron fresh from the blast furnace*. As the 


tongues thre-aded their way slowly up- 
wards. the temperature necessary to keep 
them in the liquid condition would fall, 
owing to the reduction of pre-s.sure, and a 
sufficient margin of heat would thus be 
preser\^ed to earn' them into the fra^dures 
and fissures of the outer horizons of the 
earth’s crust. In this way the reservoirs 
of molten rock, necessary to feed the over- 
hing volcanoes, would be initiated and 
maintained. 

The second feature of vulcanism to be 
explained has reference to the particular 
distribution of volcanoes, and to the forces 


which bring about the extrusion of lavas 
over the surface. The raising of liijuid 
tongues by (‘arth pressure has alre ady been 
suggested above. Wherever the earth’s 
crust is particularly mobilt*, one wcidd ex- 
pect the expulsion of lavas and the pro- 
duction of active volcanoi’S to be most 
favouH'd. 

Now' this is precisely what is found to 
be the ease. Tin* great majority of exist- 
ing volcanoes are found around the boi’ders 
of the sunken area of the Paeilie and along 
the great c ast and west liiu* which stretches 
from Ctntral America through the Mediter- 
ranean and eastwards to the I*olynesian 
Islands. These belts art* again the seat 
of the greatest tarthquakt* activity. The 
distribution of volcanoes is. in fact, dettr- 
niinetl by tin* junctions of the great up- 
lift(*d segments of tlu* earth's crust with 
the great sunken regions. Such junctions 
are obviously the lines of greatest earth 
inovt‘me*nt, and ale)ng them the* pressure 
bremght to be ar on the slenele r thre ads of 
molte*n rock is most effe'ctive in forcing the 
lava outwarels. 


The* inimeciiate* driving force of vol- 
canic eru|»tions lies in the gases and 


Driving Force 
of Eruptions 


vapours with whie*Ii the 
molte n lavas are* charge d. 

The ir very pre se nce lowe rs 
the* specific gravity of the rising columns 
anel thus he*lj)S them upwarel in their eniward 
mare’ll. In the de*|»ths the* gases are* im- 
prisoneel, and for the time* their energies 
are* he*lel in ehe’ck by the great confining 
pressures. Hut when they reach the* fis- 
sure's of the outer crust, a sharp re lief of 
pre ssure tak(*s place, anel they burst out 
with explosive violence, carrying up with 
them the lava, and, if their pe*nt-up forces 
be sufficient, shattering it to dust and 
ashes of the finest constituency. The 
part played by steam in volcanic eruptions 
is a matter of controversy, but the vexed 
question whether steam is the chief ex- 
plosive agent or not need nut trouble ui 
here. 





T’hot0 Ptrrt* 

Vesuvius in Eruption : A Sunset View 

Volcanoes are necessrry for the maintenance of stability in our planet: they are indeed a guarantee of security. Our earth insists on breathing out her energy. 

Volr.anoes are safet v--. alves for the emission of her fiery breath 




Natural 


11. — In the Underworld Volcanoes— II 

The other gases which are emitted by of destructive fury lasting for a few days 
volcanoes are themselves amply sufficient or weeks. Volcanoes are necessary for the 
to a<*count for the most vigorous erup- maintenance of stability in our planet ; 
tions and the* most violent dissipation of they are, indeed, a guarantee of security, 
lava into <lust. paradoxical though the statement may 

The intermittent charac*tcr of the activity seem, 
of volcanoes is due to the irregularity of Our earth insists on breathing out 
the sufiply of lava. Deep down in the her energy. As it is, her fiery breath is 



Professor Mallenda tu the Grater of Vesuvius 

Dvirinj; the Usi few years the importance of the systematic study of vulcanology haa been fully 
realised, and a number of distinguished scholars are co-operatinc for this purpose. It is hoped that, 
by thia means, eruptions may be accurately prophesied, and loss of life, at least, prevented 

parent res<*rvoirs the lavas are accumulat- limited to a few belts where resistance is 
ing, and the fore<*s are gathering their least, and safety valves are provided in 
strength. volcanic vents which are opened out. 

For a time, however, tiie earth resists The only alternative would be a wide- 
ihe strain. Then at last all resistance spread destruction, devastating the whole 
is overcome and a violent eruption is in- surface of the earth, and making impossible 
augurat^. The accumulated energies, per- the onward march of life which is the glcHy 
haps of centuries, are expended in an oigie of our planet. 
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Phosphorescence at Sea 

Facts Concerning the Light without Heat, furnished by Nature's Laboratory 

By HOWARD TRIPP, M.A„ Ph,D., F.C S. 


P hosphorescence, or the emission 

of light without appnriablt* heat, 
is a phenionicnon veTV widely dis- 
tributed in Nature*. Plants and animals, 
alive or elt*ad, iniiUTals and mie*rol)es. vie 
with erne another in iirexlueing this fasein- 
ating light, whieli. although shorn of mueh 
of its erstwhile* mystery by the* illuminating 
touch e)f se*ie‘ne*e, is still an e)bje*e*t e»f pre>- 
femnel intere*st te) the themghtful man. 

It is se)me*time*s state‘el tliat the* ane*ie‘nts 
attrilmted it to the twin ge>els. Castor and 
Pollux, but it is more* preibable* that the*y 
assoe’iated those elivinitie*s with the e*le‘etrie 
discharge*. kne>wn as St. Elmeis Fire*, 
which is eK*casie»nally seen at seji. 

Ke*tere*ne*e*s te) phe)sphore*see nce‘ at se*a are* 
extre*mely rare in the ancient classie*s, anel 
it is more* than re*markable* that a pen t like 
Homer, wlio sang so mue*h and se) e)ne*n 
of the mighty waters reilling evermore*,’' 
should have omitt(*el te) ine'ution eine* of the* 
most Ix*autiful and enchanting sights in 
Nature. Darwin ele*scribes his eibserva* 
tions of it in the South Pacific in the* feillow- 
ing words : ** When sailing in the*sc latituele*s 
on one very dark night, the* sea pr(*se nteel a 
wonderful anel most beautiful spectacle*. 
There was a fresh breeze, and every part 
of the surfa<*c which during the elay is 
seen as foam now glowed with a pale light. 
The vessel drove before her l)ows two billows 
of liquid phosphorus, and in her wake she 
was followed by a milky train. As far as 
the eye reached, the crest of every wave 
was bright, and the sky above the horizon, 
from the reflected glare of thc-se livid 
flames, was not so utterly obscure as over 
the rest of the heavens.’* 


The explanation of this “ magnificent 
spectacle of a siarry firmament r<*lh‘et(*d 
in tiu* s(*a *' for long r(*main(*d an unsolved 
pmblem. and t‘ven to-day tla*r(‘ are various 
points whi(*h n(‘(*d further (*lu(*idation. 
In the* seventeenth century it was sugg(*st(*d 
that th(* wate rs of the* sea gave* out at night 
the ligid the*y had abse)rbe*d eluring the 
day. and the* Hon. Robe rt i?e)yle put forward 
the* tlK*e)ry that the* light e)f the* wav(*s was 
ehie* te) friction ge‘nerate*d be‘twe*e*n the* sea 
and the* air by the rotatie)n of the* earth. 



Luminous Ascidian, Pyrosoma 
An observer has written his name with his 
hn^er on a giant specimen of thia fish, and in 
a few seconds it has come out in leitern of fire 

In the twentieth eeniury people still talk 
of pheisphoms ” in the* sea. The*re is no 
free fihosphorus in the* sea. nor ariywh(‘rc 
else* in Nature, anel the lKHlie*s which con- 
tain it in a combine*d form only give it up 
to the inifxirt unities of the chemist with 
very great rc*luctancc. The true explana- 
tion was first given in 1750 by two Italian 
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profes.sors, wlio sliowed that the phosphor- 
esecnee of the Adriatic was due to very 
minute, l)aek-i>oneless sea organisms; and 
since that time a very lar^re number of 
these phosplioreseent creatures, to^rcther 
willi many more lii^lily d(*velop(‘d denizens 
of the deep, have lieen discovered and 
invest i^ratcd. A ^rood example of these 
lower orjtrunisms is the XiH'liluca imliaris, 
which is th(* chief, but not the exclusive, 
eaus(‘ of the luminosity of the North Sea 
and of the Kurdish (’hamiel. It is not. 
h(»wever, confined to these localities, but 
has been obs(*rved in climates so widely 
dilTeii Ut as the tropical and iJi(‘ |)olar seas. 
IIuml)oldt relates 
how his body re- 
maiiK'd luminous (dr 
a whole hour art(*r 
balhin^r at a spot in 
th(‘ Paeilie where Sue- 
llhiat abound(*(L and 
at Oslend they an* 
someliuies pres(‘nt in 
such t r(*mendous 
numbers that (he 
damp sand on the 
seashore ap|)ears like 
molten lava. The ap- 
pearanei* of Ihi'se mariiu* ni^hlli^lits is very 
uncertain. Tiny are usually set‘n in tlu* 
Neath Sea <ai line calm ni^dits in autumn, 
but they may be seen at any time, Wluai 
vieNM'd under the microscope tin* Xfn 'ilura 
appears like a rounded piece of jelly with 
a j;»*roove or iiuh'utation cai one side. 
Ae'HHs the surface an* a number of fine 
markini^^ whi(*h n'sembh* the veins on a 
l(*ar. and emer^nn^ fnan tlu* ^roov(*d portion 
is a lon^ “ thi^i llum or tentacle, which, 
by means of its (*nerj>:etie lashinjj move- 
imnts. sweeps smaller or^misins into its 
mouth, which is situated iu*ar the base of 
the tentacle. Tlu* pbosphoreseent jjlow 
emanates from a layer of ** pndoplasm *' 
or jelly which forms, as it wen*, the outer 
coatinjj of the animal. When this tiny 



creature — and he does not measure more 
than one-fiftieth of an inch across — attains 
maturity, it divides itself transversely into 
halves, and each half grows into a w^hole 
and then subdivides again. In this manner 
the race is propagated at an enormous rate, 
and, apart from adventitious or violent 
destruction, it lives on, in its offspring, for 
ever. The sting of death is unknown to it ; 
it is immortal. These organisms, which are 
amoJig the lowest forms of life known to 
man, can be preserved for a considerable 
time in their native element. If they cease 
to glow, a drop of alcohol or of weak acid 
will at once excite them to activity. If 
a few' spoonfuls be 
filtered off on paper, 
the light emitted is 
sullieii ntly strong to 
enabh* om* to r(*ad at 
a distance of nine 
inches. If tin* water 
b(‘ tested with a deli* 
cate th(‘rmonu‘ter, it 
can be easily seen 
that the light is un- 
aeeompanied by heat. 
As to the use of this 
light-giving property 
In the ease of some 
phosphoreseciit land inse(*ts, such as the 
glowworm and the fire-fly. it is under the 
eonttol of the nervous system, and in all 
probability serves as a sexual lure ; but 
tlu* S"iU'(iJuca has no nervous system and 
no ey(‘. and is entirely without sex. 

TIu re are so many forms of life which 
emit this fitful glow in the depths of the 
ocean, that it is }X)ssible that in some way 
their light serves as a substitute for the 
rays of the sun, which only }x*netrate to 
comparatively shallow’ depths. But if the 
scientific imagination has so far failed to 
find a satisfactory rt*ason for this interesting 
S|K‘etaele. our appreciation of its beauty 
is thert*bv in no way lessened ; on the 
contrary, jx‘rhaps it is increased. 


Noctiluca miliaris 

The chief, but not the exclusive, cause of the 
luminosity of the North Sea and English 
Citannel. (Much magnified) 


nothing is known. 



Phosphorescence of the Sea 

Captain Kingman, of the American ship Shooting StMr, once traversed in the Indian Ocean a zone, twenty- 
three miles in length, so filled with phosphorescent matter that it looked **like a held of snow” 
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AIR- boats 



A British Naval Hydroplane 


How the Small Craft of To-day will presently Give Place to 
Leviathan Multiplane Ocean-crossing Air.liners 


H YDHO-AEUOPLANKS, sen planes, 
or air-l)onts, an' iiuichiius whieh 
will iiiniunivn* in two eleim-nts - 
in the air. and on the surfaee of the water. 

Many sueh craft at present arc merely 
land- planes with (loats, instead of wheels, 
fitted b(*low their win^js. These floats are 
in the form of pontoons or hollow wooden 
boxt's, and are so buoyant, owin^j to the 
air imprisoned wdtliin them, that they will 
support upon tlic w^ater the total weight 
of the machine. 

When the pilot seeks to leave the water 
and rise into the air, the engine, actuating 
the pro|K'llor, drives the machine forward 
across the surface. Then, as it gathers 
speed, its planes exercise an increasing 
lift, and tend to raise it bodily into the 
air. The floats first skim the surface in 
a boil of foam, then leave it altogether. 


The air-lx)at lias an important future, and 
for several reasons, one of them being that 
its eonstruetor, not faced by the difficulties 
of alighting with a heavy machine u|k>ii 
solid ground, may build for use over water 
a large, powerfully-engined craft. But 
many improvements are needed, none the 
less, before the perfected air-boat is pro- 
duced. Instead of being aeroplanes with 
floats, and nothing more, sueh maeliines 
need to be sfiecialised craft, and to be in- 
creased greatly in size. There are technical 
questions affecting w’eight, design, and 
equipment to be considered ; and it is a 
problem in itself to plan floats which shall 
be completely efficient. Small air-boats 
are tossed about by anything like a rough 
sea, and are unable to withstand the 
buffeting of big waves. When on water 
that is genuinely rough, in fact, many 
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present-type craft are in difficulties; and 
yet, if this type of machine is to become 
practical, it must float on the sea when the 
surface is disturbed, and not be damaged. 
Large, powerfully-engined machines are 
needed, construeted so as to ride out 
rough seas, and withstand the shock of 
impact with the water. When struck 


between his office in Chicago and his home 
at Forest Lake, twenty* five miles away 
along the shores of Lake Michigan. 

An advantage in aerial navigation above 
the sea lit‘s in tiu* steadiness of the winds 
encountered. Over the land -broken up 
by lulls, valleys, and woods— the wind is 
often irregular and trcaclu'rous ; but above 



/ niiti' » ii U II .ft af It'll s, f fi/. 


Lieutenant Spencer Grey with a Passenger in the ** Hatboat '* 


sharply enough — as ex|KTimcntalists have 
discovtTcd to their cost — the surface of 
the sea may aj)pear hard as a eonende bed. 

Ambitious machines are being designed 
and built. One with s<‘ats for six |x*ople 
in a lK)at‘likc body, and a 2<K) horse power 
engine, has already lK*en tested ; another 
has l)een built weighing tons, and 
having two motors of 200 horse- |X)wer each. 
This will carry twelve people. Xor does 
such represent a limit ; but progress must 
be slow, seeing that there are many ques- 
tions to be solved. 

Already, however, air-boats are reveal- 
ing their practicability. Even in 1914 an 
American was using one daily in journeys 


the expanse* of the ocean it blows with 
a force which, although strong, is uniform ; 
and it is not the strength, so much as the 
fluctuations of the wind, that airm(*n fear. 

What is foreshadowed in the* future is a 
type of air- boat grown so greatly in size 
that it will ])erhaps merit the description 
of an air-liner.*’ Horne aloft by multiple 
planes, and driven by many motors, such 
craft will sweep the air at high speed, 
weathering gales, and linking up nations 
oversea. Already machines show a 
tendency to bcx'ome boats with wings; 
and this, it is agreed, is in the right direc- 
tion. Some modem-type craft, for ex- 
ample, have a long, canoe-like body which 


III. — On the Sea 


Air-Boats 


Artificial 


rests upon the* water and contains crew% 
motor, arid controlling^ meclianism. while 
«l)ove* this Ixjdy are fixed the air-'planes hy 
W'hict the craft ascends. 

The* pleasures of air-boating an* now 
realised, and daily trips organised between 
resorts in the south of France. There is 
nothing mon* (‘xhilarat in^ than a flight in 
an air-boat particularly alon^ some pretty 
sea-coast on a summer s day. 'Fhe machine 
makes a smooth, swift rush across tin* 
surface of tin* wafer; then olK‘dient to 
the mov<*ment of tlie pilot s eontrollin;:r 
lever, it draws its(‘lf free w'ithout shock or 
jar, and soars into the air. 

TIktc is an aspect of safety in flyim^ over 
the sea. and it is a point passen^(‘rs should 
bear in mind. Many times, during sea- 
plane* tests, machines have made involuntary 
descents, so abrupt that th(‘r<‘ w'ould luivc 
Ix'en serious eonseejuences had tlu'v oc<*urr(‘d 
on land ; on th(‘ water no ill-eff(‘cts residtcd. 

laicoiira^^ed l)y recent proj^ress, air* boat 
buihlers arc now ambitious, and are plan- 
ning types of craft which 
shall be sullicic’ntly air- 
worthy, aial s(‘aworthy 
also, to risk the erossinc of oceans. Such 
machines have not yet bee n e volved : but 
there is j)romis(‘ that re^al sea-^oinjj craft 
will be j)rodnee*el <‘re lon^. \Vhe*n motors 
of hi^dj horse- [)ow(‘r are available, and the 
practi(*al necessitie's me>re fidly realised, 
striking; deve*lopme‘nts will be se*e'n. 

1 do neU hesitate* to pre'diet that, within 
the next tw'enty-five ye*ars, flyinjj boats 
will ae’complish the journey from London 
to New York at the rate of 2(H) miles an 
hour, and complete their journey in less 
than twenty hours. 

Here, naturally, one joins issue* with 
the see'ptic he who. spe*akin^ more oft(*n 
from pre'judice than knowK*d^o, w’ould 
elecry the future of flight. 

Any craft in the air. for the reason 
that this elc'inent is intangible, and can 
^ive no fixed |K>int of sup})ort — like the 
metals of a train — must prove dan^^rous 


Sea-goln£ 

Craft 


alw^ays : such is his arj^ument. He would 
illustrate it, no doubt, by referring to 
the aeroplane acrcidents chronicled, and 
the varif»us disasters with airships which 
have spelt such loss of life. But a law’ of 
proportion governs such risks. 

After centuries of experience in navi- 
gating the sea, we yet mourned the loss 
of the Tiiuniv : but no 

one would deny the aver- Average 

<■ 4 r ‘ i. 1 •Safety 

age s.'ilety ol ocean travel. 

S<»m(“tiiiu‘s. even now', eonfidenee in our rail- 
ways is shak(‘n temporarily ; yet we know' 
them In our minds to be extraordinarily 
*^ah‘. Before a single eatastrophe first 
ehallenged their sah ty. the (iernian air- 
liners had (low'n SO. ()()() miles without the 
loss of a life, and had carried more than 
20.()0() pass(‘ng(‘rs in safety ; and such 
immunity from fatal accident had been 
achieved, one must r(*niemlH*r. after a lew 

y<‘ars' <‘xperieriee only- not after more than 

a hundred, as with steam. 

Aviation mishaps have liappened. are 
ha|.>p(‘ning, and will continue to happen, 
but each tea(*hes its lesson; and although 
the sceptic would aihrm, perhaps from his 
lack of })rt*eise knowledge, that one aerial 
jouriK v in six is marred by accident, he 
might be surprised to learn that, for every 
(light that ends in disaster, many thousands 
of miles are now* tlow’ii in safety. 

1 contemplated, a little more than fve 
years ago, an aerial trip from Londmi to 
Paris : but the project was so daring, 
and obtaining tlie macliine I recpiired so 
ditlicult, that I was unable to carry out 
my wish. Before three years had passed 
by, however, I found awaiting me in 
Paris a new’ monoplane air-boat. Rising 
in it from the surface of the Seine early 
one morning. I soon found myself at the 
French coast. Alighting here for break- 
fast, I next crossed by air to Dover, 
lunched on a yacht in the harl)our, and in 
the afternoon flew’ to London by way 
of the Thames, landing on the water near 
Putney Bridge, w’here friends awaited me. 
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An Air-Liner of the Future 

In a few years time a reKular service of multi-planed air-liners will ply across the Atlantic. As a 
rule they will fly 10,000 feet above the ocean, but in case of emergency they will descend with per- 
fect safety and skim the surface of the sea. They will cover the distance between I-ondon and New 

York in less than twenty hours 


14 
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and motoring comfortably to my hotel. 
There was no uncertainty in this fliglit. 
nor anxiety as to my machine. It was 
an easy and pleasant way to make what 
is notoriously an uncomfortable journey. 
I had eonfidenee in myself, in the eon- 
stnietion of the craft 1 flew, and in the 
engine which dre\v it through the air. 
I knew that, to the making of each rod 


already some of the bridges by which it 
may be passed, and he is in no hurry. He 
knows, as the Wright brothers knew, and 
all the great })ioneers knew, that haste 
in aviation spells the direst peril. We are 
combating an (‘ItMuent that is ri'lenth^ss 
as the sea. that strikes when we art' 
least j)rej)ared ; the only path to victory 
lies tlirougli patient and di'liheratt' ]al)our. 



Another Type of Naval Hydroplane 

and spar, had gone the hard- won experi- Hut,” objects the sceptic, wliat it 

enee of builders, and that this experienee your air-liner, when over tlie Atlantic, 

was my safeguard. Formerly, it is true, and with all its crew and passengers 

machines were frail and broke when in the aboard, should collapse in soiue way, or its 

air; but now, in planning the strength of planes break adrift?” 

a craft, makers give it a factor of safety This question might be applied to oeean- 
that is many times greater than the going liners, which cross thousands of 

strains it may meet in flight. miles of water with such regularity and 

If, in three years, such progress was absence of mishap. Th('y do not })reak 

made as this, what may not another their backs in mid- 0 (?can, because their 

ten bring ? Betw^een the builder to- builders know how, and where, to make 

day and that perfected air-liner which them strong ; nor will the air-liner of the 

shall carry its passengers and mails, there future collapse, because its builders will 

is a wide gulf to be crossed ; but he sees know precisely what construkronal Strength 

21 * 121 


III. — On the Sea 


Artificial 


Air-Boats 


it requires, and where abnormal strains 
may be expected to fall. Should its dupli- 
cate motf)rs fail, as upon rar(‘ occasions do 
the engines of a steamship, the machine 
would merely ^lide to the surface of the 
water, vvliere it would float in safety until 
repairs could be made ; or, sliould the 
mechanical trouble prove serious, until it 
could come into touch by wireless with 


shall spurn the wind and fly free and fast, 
even though jjales arise. 

It was Cody, whose name will go down 
throu^fh the annals of flight, wdio said one 
day : “ I am tired of building midgets.’’ 
If ever man had the prophetic sense, it 
was he. C ody longed for pow erful engines, 
for heavy, weight-carrying machines ; and 
to that end now' does the aerial corupiest 



/'liHo' JiilistratiPH-i, Lilt. 

Side View of an Air-Boat 

In this type of craft the pilot and his passenger, sitting one behind the other in the canvas-covered, 
canoe-like body which projects from the front of the machine, have an unobstructed view of all that 

may be below them 


some sister craft. Hut to argue that aero- 
planes are essentially unstable, or that 
the air must prove dangerous always for 
the navigation of man, is to cherish delu- 
sions which time must prove wTong. 

The air-boat of to-day is a cockleshell, 
tossed by wind and beaten by w^ave. With 
it, quite rightly, pilots are chary of a 
storm. 

They know their limitations, and re- 
strain their impatience ; but alw^ays they 
have in mind, as have designers and 
builders too, that powerful, metal-built, 
inany-engined mistress of the air wliieh 


move. First the oceans will be crossed 
by swdft, pioneer air- boats ; then, with 
their knowledge ripened, and the skill of 
their workmen increased, will the builders 
assemble in their shops the first of those 
inulti-planed craft w'hich, flying 10,000 
feet above land and sea, wdll bring a 
journey of days wdthin the compass of 
hours. 

What this may mean in the growth of 
understanding between nations, one need 
not emphasise; the barriers of distance 
thus broken down, the people of all coun> 
tries wdll become next-door neighbours. 
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Tragedy’s Fairest Temple 

The Strange Story of the Pearl 

By F. A. BRYANT 


I T was the story of a wonderful pearl 
fishery supposed to exist off our coasts 
that drew Ca'sar to Britain. It is the 
quest of pearls to-day that makes ni(‘n risk 
health, life its(‘lf, in the terrors of de<‘p 
waters. What is this lustrous trt‘asure, for 
which Fa'sar plun^^cKi Imperial Rome into 
a protracted and difficult war ; this work 
of Nature which kin^s still deli^dit to 
enshrine in their crowns, which lovily 
women hang in ropes alxiut their ne<*ks ? 
It is literally a whited sepulchre, the gleam- 
ing tomb of — a loathsome parasite ! 

With his electric crucibles of appalling 
temperatures the scientist can fabricate 
diamond and ruby in the laboratory — v(Ty 
small and insignificant, but still true j(‘wels, 
but he cannot make a j)earl. All the king’s 
horses and all the king’s men cannot match 
this little thing of 
beauty. For this we 
must turn to the 
meekest of our work- 
men — the humble 
oyster or the mussel. 

The latter, known as 
river pearls, are of 
small account ; the 
treasure sought is 
that which the pearl 
oyster yields. 

It has long been 
known that the oyster 
does not create pearls 
for mere amusement. 

For many centuries 
the Chinese have 
taken advantage of 
the natural sensitive- 


nc'ss of the mollusc to the pr<‘senee within 
its shell of a foreign substance, to g<’t 
pc'arls of their own founding by dropping 
tiny grains t)f sand or other substance 
Ixmeatli the fhshy mantle of the bivalv<*. 
They know that tiu* oyster, unable to 
rid itself of tiu‘ irritating intruder, will 
secrete tlu‘ precious nacre of wliieh the 
pearl is formed, bury the grain within it, 
and so fashion a pearl of more or h ss 
value. For agis tin* heathen ('hiiie(‘ has 
vexed tlie fntted ovsIit into (Iforts of 
this kind, and all tla* world liad (’onu’ to 
believe that every pearl, big or little, had 
a grain of sand or other insoluble* e>bs1rue'- 
tiem for its mieleus. But it pre>ves that a 
more wonderful steuy than tliis underlies the 
treasure of the* diaelem and the heirloom. 

We know ne)W that endy the seed pe*arl.s 



Scientific Pearling in Western Australian Waters 

The dotted lines show the stages* at each of which a diver’s ascent to the surface is checked, to enable him 
to move his limbs vigorously, and thus, by quickening his circulation, drive some of the excess of nitro* 
gen from his body. The reason for this is fully explained in the article ’*FuU Fathom Five” on p, 35 
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and the blister pearls contain sand. The 
pearl of price is truly a tomb, the tomb of a 
hapless victim buried alive within the 
fortress that it has invaded. 

Nearly every creature, small and large, 
has its special parasite. Fish have theirs. 
The pearl-yielding mussel itself is at one 
stage of its career a parasite, existing on the 
living flesh of the fish to which it attaches 
itself. Other parasites existing in the deep 
are of the tapeworm kind, and one of these, 
ji species of Tetrarhynchus, has recently 
become recognised as of enormous economic 
importance. Like other internal parasites, 
this MTorm cannot complete its life cycle 
in one host ; it undergoes sueet^ssive stages 
of its development in successive organisms. 
The parasite attains maturity within the 
body of either trigger-fish or shark. The 
eggs are deposited in the living host, and 
the larvff, after hatching, twape in multi- 
tudes into the water. Many of them find 
their way into the depths in which the 
oysters lie, and enter the bodies of the 
unresisting bivalves. Some of the tiny 
embryos reach the internal organs of tin* 
oyster, where they are safe for a further 
stage of their development. 

The oyster, irritated by their pres<‘nee, 
may succeed in imprisoning them, or may 
not. But some of the intruders penetrate 
the mantle of the oyster, and set up an 
irritation which the host finds insupport- 
able. The oyster cannot eject its growing 
tormentor, but sets to work slowly to bury 
it alive. This it does by secreting the 
calcareous deposit with wliich it lines its 
shell. The parasite is held fast by the fluid, 
which hardens into a substance resembling 
mother-of-pearl, and entirely envelops it. 
Layer upon layer of this marvellous secre- 
tion is put forth. The oyster must lie snug 
and smooth ; only by covering its enemy 
wth the living coat which forms its sepul- 
chre can the creature gain comfort. Merely 
to bury it beneath a thin coating does not 
suffice ; stratum after stratum of the nacre 
is deposited until a pearl incomparable is 


Natural 

fashioned with the corpse of an embryonic 
parasite as nucleus. 

An oyster may contain many potential 
pearls within its body, but only those para- 
sites in actual conjunction with the mantle 
arc sufficiently accessible to enable the host 
successfully to intern them; those within 
the muscular body of the bivalve never 
undergo this form of complete extinction. 
The story of life has another chapter for 
these. 

Fate and an ill-destined hour bring 
a trigger-fish to the ovst(T-bed. The lish 
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Section of a Naturally-formed Pearl 
from the Common Mussel 

with its terrific teeth crunches an oyster, 
shell and all, as nut-crac^kers split a filbert. 
The parasites within the fleshy substance 
of the oyster are swallowed with the rest. 
They develop afresh up to a certain stage, 
then tunnel a way through the walls of the 
trigger-fish’s stomach, and become dormant, 
to await another awakening to which a 
fresh tragedy must pave the path. A shark 
or other large fish must now eat the trigger- 
fish. That done, the gastric juices of the 
new host re-animate the encysted para- 
site, which now grows to full size and 
deposits its ova. These in turn fare forth to 
infest other oysters, and create new pearls. 
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iv.~in the Depths Story of Pcarls 

At one time the hsh that prey upon the attached to its prison wall, but lies loose 
oyster-bed were regarded as the bane of in the shell ; hence the day must come 
the pearl-fisher, but now they are wooed when the treasure, grown over-large, is 
and welcomed like bees to an orchard, washed from the open doors of its living 
Tlic grim and hideous parasite is the prison, while the lesser ones remain snug 
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Ph$to by eaurusy of tkt U&vtrnment 

Queendand Pearls— «xact size 

iK'giiming of the pearl, hence its warm re- witliin. The pearls dealt with here are, of 
eeption. But could Cleopatra have known course, the natural product. The pearl-gem- 
what lay at the heart of that £80,000 pearl med figures of Buddha and other deities, 
which she dissolved, that potion would in which the Chinese imd Japanese exhibit, 
all likelihood have remained undrunk. have been placed by human agency within 
It is safe to assume that the greatest the oyster shell, to be exhibited to the 
pearls in the world are those which have credulous as Natiire’s tribute to the mira- 
never been found. The best pearl is never culous nature of Buddhism* 
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Miss Helen Kellert one of the World's Most Wonderful Women 


A Miracle of Humanity 

How one Woman*s Courage has Brought Hope to the Blind, Deaf and Dumb 

of the World 

By ERIC WOOD 

I F you knew all the joy 1 feel in being on record, for it was delivered fx-rsonally 
able to speak to you to-day, I think by a girl of sixteen who, at the age of 
you would have some idea of the ninete(‘n irionths, had been d(.‘prived of 
value of speech to the deaf. ... I can sight, hearing and speech. Yet, despite 
remember the time l)efore I learned to all this and the fact that she was still 
s{)eak, and how I used to struggle to blind and dc;af, she was able to address 
express my thoughts by means of the the Fifth Summer Meeting of the American 
manual alphabet — ^how my thoughts used Association to Promote the Teaching of 
to beat against my finger tips, like little Speech to the Deaf. How was this great 
birds striving to gain their freedom, until achievement made ? 
one day Miss Fuller opened the prison Bom in 1880, in Northern Alabama, 
doenr and let them escape. . « Miss Keller, by a curious coincidence. 

The above is an extract from what is numbered amongst her ancestors the first 
surely one of the most remarkable speeches teacher of the deaf in Zurich. When she 
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was a year and seven months old she was Miss Sullivan gave it up for a time, and 


A Blind 
Deaf-Mute 


struck down by congestion of the brain, 
which, passing, left her blind and deaf, and, 
as a corollary of the latter, dumb. She 
had been saved from the Valley of Death 
only to be brought bac?k to a silent and 
darkness-enveloped world. 

There is no need to dilate u|K)n the 
pathetic lititlc child, who, during the next 
few years lived without 
thoughts ; whose sole 
vocabulary consisted of 
wah-wah,” rerniniseent of “ water ” ; and 
wliose communion with friends consisted 
in fe(‘ling their lips as they sjioke, in the 
vain end(‘avour to undcTstand what was to 
lier “an amusing thing.” 

As a child Miss Keller was refractory, 
and her parents saw that- it was lu^eessary 
to obtain a teaehcT ior In r. Througli 
Dr. (iraham Hell, of Washington, Mr. 
KelliT secured the serviees of a graduate 
of the Perkins Institute for the Blind, 
Hoston — Miss Anne M. Sullivan, who had 
just recently had her eyesight restor(*d by 
an operation. Miss Sullivan duly took up 
Ikt |K>sition in the Keller home as teacher 
to the blind deaf-mute, who was then 
nearly seven years of jigc. 

The teacher brouglit with her a doll, 
which was the subject of the first lesson, 
(living it into the hands of the child. Miss 
Sullivan spelt on to her tingers by means 
of the manual alphabet “ d-o-1-1.” Strange 
to say, Helen imitated this, though she was 
naturally ignorant of what it meant, having 
no conception either of words or letters. 
As a result there was great diflieulty in 
making Helen understand that different 
things had different names, and that different 
combinations of finger-movements stood 
for these. For a long time Miss Sullivan 
tried to make her realise that “ m-u-g ” 
and “ in-i-l-k ” could not be used inter- 
changeably. The absence of any basis 
uj)on which to work made progress seem 
almost impossible, and, on one occasion, 
after what had seemed a hopeless task. 
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took her pupil for her walk. 

That walk led Helen Keller to Paradise. 

Miss Sullivan saw someone getting water 
from a pump, and, as was her habit, sought 
to make an object lesson of it. She made 
Helen put her hand under the running 
water, while on the other she spelt 
“ w-a-t-e-r.” Let Miss Keller tell the 
result in her own glowing words : — 

“ Suddenly I felt a misty consciousness 
as of something forgotten — a thrill of 
returning thought, and somehow the mys- 
tery of language was revealed to me. I 
knew the n that ‘ w-a-t-e-r ’ meant the 
wonderful cool something that was flowing 
ov(*r my hand. That living word awakened 
my soul, gave it light, hope, joy, set it 
free.” 

The child now understood that these 
combinations of finger-movements stood 
for words which, in their turn, stood for 
objects or persons, and on that first day 
a great many words were learnc‘d, among 
them “mother,” “father,” “sister” and 
“ teacher.” “ It woultl have been difli- 
cult,” says Miss Keller, “ to find a happier 
little cliild than I was that night as I lay 
in my crib and thought over the joy the 
day had brought me. and for the first time 
I longed for a new day to come. The next 
morning I awoke with joy in my heart. 
Everything I touched seemed to quiver 
with life. It was because I saw everything 
with the new% strange beautiful sight which 
had come to me. ... 1 was constantly 
spelling and acting out the words as I 
spelled them.” 

Miss Sullivan now' took her pupil and 

gave her to Nature — ^that great teacher 

of us all, and for some 

time the child lived practi- Great 

* Taarhar 

cally in the open, learning 

to know' and to love the beauties of Nature. 

Helen made rapid progress, and, as soon 
as she could sjx'll, was given slips of card- 
board with raised letters on them out of 
w'hich she made words w'hich she placed 
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upon the objects they stood for. Often tontion. and as soon as Miss Fuller had 
she would have the various objects placed finished the luoveiuents, her hands flew 
in position so that a row of them repre- to her own mouth ; she arranped her 
sented a sentence. Then came books in teeth and tonpuo in the way that her 
raised letters, through which she hunted sensitive fingers had shown her. and uttered 
for words she already knew, and jumped her first-acquired element of language, 
for joy when she found them. It was only one vowel, hut she pronounced 

By this time she had discovered why it with marvellous accuracy, as she did 
people moved their lips; they were speaking, several others by imitating Miss Fuller. 



Blind Children Learning Zoology 
The photograph shows a class-room at the Institution for the Blind, in Paris 


and there surged up within the child’s In an hour she Imd l(‘arnc(l m p-a-s-t-i, 
breast a mighty impulse to s(>eak. and could say “ mamma ” and “ papa ” 

“ I must speak,” she had sp<*lt into Miss with “ almost musical sweetness.” 
Sullivan’s hand ; so teacher and pupil set Altogether Miss Keller had eleven lessons 
out for the Horace Mann School for the from Miss Fuller, and, as a result, could 
Deaf, to see Miss Fuller, the Principal. syK»ak so that her teaeluTs could easily 
This was on March 26th, 1890, The first understand her, although other people 
lesson began right away. Miss Fuller might not be able to do so. It was a work 
lightly passed Helen’s hand over her fa<?e, rec|uiring infinite f>atience ; new elements 
so that she could feel the position of the had to bc‘ learnt, n(‘W combinations of 
lips and tongue when certain sounds were elements to make words, new combinations 
made. The child quickly divined the in- of words to make sentences. 
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“ I am not dumb now ! ” said Helen 
to Miss Sullivan after a visit to some 
friends, clurini^ whieh she had entered into 
the eonversation — after seven lessons ! 


She now made rapid progress l)oth in 
rejwling and speech, gave evidence of 
literary ability, and before October, 1898, 
had studi(‘d the history of Greece, Rome, 
and the United States, had acquired a 
knowledge of French grartimar, and also 
spoke some French. During 1894-95, she 
studied (German, physical geography, and 
arithmetic. Miss Sullivan sitting at her side 
and sp(‘lling irito her lingtTs the things said 
by tli(‘ teachers. 

October, 18t)5, saw her at Cambridge 
School for young ladies, preparing for 


Amasins 

Determination 


Radeliff<*Follege, with the 
determination of taking a 
d(‘gre(‘. The dillieulties in 


the way were trem(‘ndous; all the* l)ooks 


that she n<<‘ded were not to be obtained 


in braille*, there* was ne) time* to get th(‘m 
embosse*el. anel Miss Sullivan eoulel not 


spell enit all the* iKKiks into her luuids. 
The*re*rem* Miss Ke*lle*r hael to e*opy a good 
de*al in braille, so that she* could keep pace 
with the othe*r scholars; she use*et a type- 
WTiter for her com posit ie>ns anel translations. 
She overcame* the difficulties, anel in the* 


lirst ye*ar*s exarninatiems passe*el in English 
history anel literature, (Jernian, Latin, and 
arithme*tic. taking honours in English anel 
German. 


She e'ntered upon he*r se‘Coiul year with 
entlnisiasm, althe)Ugh e)ne*e more the lack 
of embosse*el beK>ks hanelieap|)ed her, e'S- 
pe'cially as she was taking mathematics, 
algebra and geometry. She worke'd her 
algebraic and ge'ometrie problems in class, 
and also solvt'd her problems in physics, 
by means of a braille >\Titcr. She made hei 
geometry figures on a cushion wth straight 
and curved wires, carrying lettering, figures, 
hypothesis and conclusion, construction 
and process of proof, in her mind as she 
did so. 


Then there came a set-back. Mr. Gilman, 
principal of the school, considered that 
she was working too hard, and wanted to 
spread the tuition over five years instead 
of two; but Miss Keller was anxious to 
graduate with her class, and the result was 
that she left Cambridge and studied with 
a private tutor. In June, 1899, she took 
her final examinations for Radcliffc, passing 
in Advanced (ireek and Latin, geometry 
and algebra, finishing in time, despite the 
fact that she was not thoroughly acquainted 
with the braille notation used in the 
geom(*try and algebra papers, which were 
copied for her by a ge ntleman, SIic entered 
Radcliffc in 1900, and in 1904 passed her 
examinations for her B.A, degree. 

Such is tlu* story of the development of 
Miss Ilehn Keller, who, as all the world 
knows, has been a|>))ointed to teach the 
d(‘ar-mute son of a European king, who, 
report says, is making good progress. She 
has aehi(*ved marvels, rising upon the 
st(*pping stoiK* of what was almost a dead 
self to heights of (*ducation that normal 
folk might well envy. She has addressed 
meetings, delivering speeches of inimitable 
charm and almost faultless style ; has 
written The Story of My Life,” besides 
other volumes; and has won a degree by 
her own magnificent efforts and thosa of 
devoted teachers. 

It is all matt(*r for wondi r, and it is not 


surprising that much has been said and 
written about her — much, 
as Miss Sullivan, has said, 

Others 

that not true but greatly 
txaggeiated. The achievement has not 
been sudden ; it has taken time, it has 
Ik'cii haid work, yet work that needs no 
adorning words to reveal its greatness 
and marvel. 


Miss Keller of course is not the only 
deaf-mute who has been taught to speak, 
but it is safe to say that no other blind 
deaf-mute has attained to such heights 
of culture as she has done. 


330 




HARNESSING THE WORLD’S 

,, j:reat waterfalls 



Huilding the Outer CofTcrdam around a Niagara Wheel-pit 


Niagara in the Service of Man — How the Electrical Engineer makes 
^ the Tumbling Waters work for Him 

T he story of the harnessing of the ffcncratin^r ll(),(KK>, 125, (KK), and 180,000 
world's ^reat waterfalls to stipply liorse-j)f)vver r(‘speetiv(‘ly. 
power for the benefit of man con- Here it may Ix' nuMitionetl that one 
stitutes one of the wonders of modern en- horse-power r('|)resents tlu* hard labour 
prineerin^ science. All over the world of at least ten men, so that tin? Niapfara 
to-day the electrical engineer is busy making development of to-day s(*ems, at first glance, 
the tumbling waters work for him. He to represent the (*nergy of 5,8()0.(HM) men. 
uses them for driving his trains and trams. Hut man has elected to work no more 
for turning lathes and other machinery, than eight hours a day, while Niagara 
and for lighting his streets and houses, gives out its power from sunrise to sunrise. 
Furthermore, this electrical energy, aft(*r so that the Niagara development stands for 
it has been generated at the cataracts, can the force of 17,400,(KK) able-bodicxl num. 
be conveyed to cities hundreds of miles Putting Niagara to work in this fashion 
distant, and there utilised as required. has resulted in a great manufaxituring city 
Of the large falls, Niagara was the first arising on the Ameriean side of the falls, 
to be conquered in this unique way. To- in which not a single steam-engine pants, 
day electrical energy equal to 580,000 though coal is very cheap in the lotfality. 
horse-power is obtained from this single Even in Buffalo, where coal costs only six 
waterfall. This is the combined output shillings a ton, electric jiowcr, transmitted 
of the five power stations that dot the 28 miles from the Falls, has completely 
banks of the Niagara River. Two arc on ousted steam — a fact which is not a matter 
American territory and three on Canadian of astonishment, considering that the gener- 
soil. The latter are far and away the ating companies supply current at the rate 
largest institutions of their kind in existence, of £5 per year per horse-power, running 
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continuously. Thi> works out at less than 
a farthing an hour. Every year the great 

electrical tentacles reach 

Power at farther and farther, 

Oner.rthI«« 

an Hour 

Already the street cars 
of Syracuse on the east and Toronto on 
the west — 25() miles apart — are operated 
by Niagara powcT, as is also a section 
of the Erie Kail way, 150 miles distant. 
Within a short time from now towns 
800 miles away and more will l>e tapping 
the energy of the famous falls. 

There are two distinet falls at Niagara 
-the Horseshoe Fall, on the C’anmlian 
side of the river, 2,0(K) feet in width, and 
with a depth of 182 feet ; and the American 
Fall, 1,000 feet in width, and 102 feet in 
depth. A solid wall of water, 20 f(‘et thick, 
representing 275,(KM) cubic feet per s(‘eond, 
pass(vs over the two falls continuously. 
Its daily force, some 7,000,(KK) horse^power, 
equals that of the latent power of 200, (HK) 
tons of coal mined every twenty-four hours 
throughout tlie world. Although sullieient 
w^ater has now been withdrawn to obtain 
an «nergy equal to 580,000 horse-powTr, 
the volume of w’ater jiassing over the falls 
has only been rcduc(*d in depth by two- 
and-a-half to three inches, not enough to 
detract in any w^ay from the scenic effect 
of Niagara. 

There are stories told of tourists visiting 
the falls who, after being impressed by 
their grandeur, ask, “ Where are the wheels 
from which the powxr is obtained ? ” As 
a matter of fact, there is nothing at all at 
the falls themselves to indicate that man 
has in any way harnessed them for his 
Ixmefit. But at five points on the river, 
above the falls, there are little dams or 
o|)cnings into which the water runs, and, 
by falling upon turbines laid deep down in 
the bowTls of the earth, generates the 
power. These turbines are in all cases 
situated from 170 to 180 feet below’ the 
surface of the river, and the water is supplied 
through vertical pipes, knowm as penstocks. 


A turbine is composed of a number of 
vanes set spoke-wise round an axis, and 
enclosed in a cylinder in such a fashion 
that all water passing through the cylinder 
must push the vanes aside in its course, 
imparting to them, and therefore to their 
axis, a circular motion. Attached to the 
turbines are revolving shafts of steel reach- 
ing up to the generators in the power-house 
on the surface of the ground, w’hich operate 
the dynamos and thus produce the electrical 
(‘ruTgy. 

In the case of the new Canadian [>ower- 
houses, the tunnels or penstocks are of 
immense size, and were laboriously cut 
through the solid roc‘k. The largest is 
11 feet in diameter. At tlieir bases there 
are deep wheel-pits in whieh the various 
turbines do th(‘ir mighty work. To get 
rid of the water afler it has passed through 
the turbiiK'S, ehann(*ls have been bored 
through the roek on a gentle gradient to 
points below’ the falls. 

The tunnel, or tail-raee,’' of the Niagara 
Falls Pow’er Company, the first to be 
erected, is 7,000 feet long, 
with a maximum section 
of 21 feet by 18 feet 10 
inches. The driving of this tunnel occupied 

1.000 men continuously for three years, re- 
quired the removal of 800,000 tons of rock, 
and consumed 1 6.000,000 bricks for its lining. 
Add the quarrying out of 128,455 cubic 
yards of rock for the wheel-pits, and it w’ill 
be realised that here a very considerable 
engineering feat has been performed. 

Of the Canadian pow’cr-stations the 
largest is that belonging to the Ontario 
Power Company, the output of which is 

180.000 horse- power. Its erection w’as a 
bold and daring undertaking. About a 
mile above the falls a great w’all 600 feet 
long was built out obliquely into the river, 
slanting dowmstream. From here water 
passes into the tunnel and dowm on to the 
turbines in the giant wheel-pit, an ingenious 
arrangement of sluice-gates and gratings 
keeping back any ice that is brought dowm 


uriTins a 
Tail-race 
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L Power«hou 9 e of the Niagara Falls Power Company 

2. Sections of one of the big Penstocks at Niagara 

3. Draft Tubes en route to the Canadian Niagara Power Company 
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by the river during the winter months. 
The tunnel .or penstock is 7 feet by 15 feet, 
and from its base a lateral tunnel, 8 feet 
by 15 feet, has been driven out, 400 feet 
back of Hie Iforseslioe Fall, to carry off the 
“ dead ’’ water. 

The pifTcing of the roekv cliff in the 


rear of tlie Horseshoe Fall by this lateral 
tuniud was one of the most notable engineer- 
ing exploits Niagara has known in connec- 
tion with its magnificent power develop- 
ment. As the W’all of rock grew’ thinner 
and thinner, as the tremendous blasts tore 
a hole for the first time through the aw^ful 
mass of rock, the men engaged on the work 
w'atched for the glimmer of light that would 


indicate a breaking through behind the 
w’aterfall. Finally, an opening was made, 
but the water poun*d through it in such 
tremendous volume that the tunnel w’as 
flooded. 

It w'as found necessary to lower a boat 
down the sliaft. Three men entered it, 
carrying four boxes of dyna- 
mite, their intention being to 
place it so that its discharge 
would tear a full opening in 
the rock at the tunnel portal. 
Along through the dark chan- 
nel of the lateral tunnel these 
three men. lying on their backs 
in the craft, and working their 
way along w ith liands and feet 
pla(‘(‘d on tlu‘ roof of the rock 
abov(‘ tlaan. madt* their w'ay 
to the hoU‘ that ojxaied into 
the gorge behind the great 
waterfall. One by one they 
crawled through th * ojiening, 
and then tluy placed the 
dynamite when* tlie explosion 
would b(‘ likely to do the most 
good and riaid tin* solid rock 
in aeeordaiiee with the desires 
of the contractor. 

Then they nturned to the 
shaft, and an eleetrie current 
was s(‘nt along tlie wire tliey 
had laid. Tlie blast was ex- 
ploded, but later investiga- 
tion revealed the necessity 
for more dynamite, and men 
made their W’ay along a ledge 
behind the sheet of water, 
placing dynamite at a desir- 
able point. This blast had the desired nsult. 
and after it had been shot the tunnel was 
left comparatively dr>% the inflowing water 
easily finding its way to the lower river. 

This tunnel, of course, was constructed 
with no other intention than to get rid 
of w’ater w^hich had served its purpose 
after passing through the turbines. It 
has, how’ever, become one of the “ side 



Niagara Falls 

By tapiing only a fraction of this mighty water power, engineers 
have harnessed almost incalculable energy for their own use 
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From Waste Water to Man’s Servant— Electricity 

A remarkable photog^raph of the interior of a Niag^ara Falla power-houae* The dynamoa ahown here are of 
5,000 horae -power. There are 25 revolutiona per aecond, producinfi: a current of 2,200 volts 
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shows ” of Niagara. Hanging from the the neighbourhood of the falls, whose fac- 
roof of this tunnel is a “ visitors’ gallery,” tories will be driven by power obtained 
along which, 158 feet be- from this mighty cataract. Engineers tell us 
A Curtain of neath tli(? river bed, yet that they could obtain energy representing 
Water ^ },ile overlooking 5.000,000 horse-power from these falls with- 

a torrent of mighty waters, the traveller out robbing them of their majestic beauty, 
may make his way to the very interior of As Niagara and oth(*r noted falls have 
th(‘ falls. In front of the tumi(Ts mouth, be<‘n harnessed so. no doubt, in course of 
but 00 feet distant from the face of the roek, time, the same fate will overtake the 
falls a curtain of water, the intervening Vguazu Falls situated on the river of 
space* Ix ing filled with clouds of blinding that name, a tributary of the Parana, in 
spray, hurled alKiut with terrifying fury. South America. These falls are over two 
So far as the power-houses are concerned, miles wide and have a rlrop of 215 feet, 
all that the visitor detects are rows of Here is continually running to waste some 
migfity dynamos, the* largest in tiu* world, 14,000,0(M) horse-power. This is approxim- 
while he is conscious of a ceaseless hum. ately ecpial to the aggregate water-power 
This is caused by the armatures as they of all Scandinavia, which is so rich in 
S|)in round at a sp(*ed of 1,500 revolutions waterfalls, or ten times the total water- 
per minute. The outeeane e)!’ this activity powc'r of (Germany. 

is that |)ower is g(‘nerated, and, by m(‘ans The great waterfalls of Europe have 
of sp<‘eially de‘signe‘d cables, carried to lemg beeii harnesseel to the service of man. 
distant places to be used as d(‘sired. The llhine Falls at 

In the* same way man will harne*ss the* Schaffhausen, the most Mighty 

famous Victoria Falls, on the Zamb(‘zi, in voluminous of European 
Soutli AlVica. These falls have a dr<»p of wate‘rfalls, now generate electricity for a 
el<»se' up<»n K)0 feet and are mon* than a vari(‘ty of |)urposes. Then the Itjukan Falls 
mile in width. Their ))ot(‘ntial en<*rgy is of the Maan-Elf River, in the Norwegian 
(‘slimat(*d to be fully J15,0()(),()0() liorst'- province of Telemarken. have been tamed 
power, several tina s as great as that of recently, a 125,000 horse- power plant having 
Niagara. Here it is interesting t<» note been erected there. This is the highest 
that if tlu* whole of the waterfalls of waterfall in Europe. The principal fall is 
Europe, both large aiul small, were utilise<l 800 feet high, and the total height of the 
in the sc'rvice of man to-morrow, they two chief falls with the intervening rapids 
would n(»t aggri'gate more horse-power than amounts to 1,837 fet't, while the average 
that which could be obtained from this flow of water is 1,760 cubic feet per second, 
single waterfall in South Africa. So far TheFallsofTrollhattan, the most celebrated 
man j)lans only to tap a fractitm of this of all Scandinavian waterfalls, now work 
enormous energy now running t<» waste at for man, generating something like 40,000 
the Roaring of the Waters," namely, horse-power. Indeed, the total energy man 
some 150,0(K) horse- jiower, less than one obtains to-day from falling water, in 
two-hundredth part of the whole. The Europe alone, represents, it is estimated, not 
station that will lx* erected on the banks less than 8,650,000 horse-power. Yet we 
of tlu* Zambezi will rank as the largest are but on the verge of a revolution in our 
and best equippeil of its kind in the British methods of obtaining energy for locomotion. 
Empire. More wonderful still, it will eon- lighting, heating, and factory operations, 
viy electricity to the gold mines on the for there are many falls and large volumes 
Rand, some 600 miles away. As Rhodesia of water still running free that are capable 
develops towns will no doubt spring up, in of being tamed for man’s service. 
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The Home of the Simum- A “Dreadful Wilderness,” nearly the Size of 
Europe — How it is Slowly but Surely Extending in Area 


T he Sahara Desert is ealeulaled as 
occupying the enornious apj)roxiinate 
area of 3,500,000 square miles, if 
one inoludes within its limits all the arid 
regions of North and North-Central Afriea, 
without flowing rivers or fresh -water lakes, 
between the valley of the Nile on the east 
and the Atlantic coast on the west. There- 
fore, the Sahara Desert (which might be 
further divided into the Sahara projier and 
the Libyan Desert, the two being separated 
by the long north-west to south-east 
Tibesti tableland) is equal in area to the 
w'hole of Europe, minus the extreme Arctic 
regions of Russia, 

This region, by its rec*ent conditions of 
aridity, has played a very notable part in 
shaping the history of Afriea. It has b<‘en 
the means of cutting off easy access between 
Mediterranean Africa — Mauretania and the 


Tripolilaim* — and the fertile regions of the 
Sudan and Central Afriea. Down to some 
thirty years or so ago it was po|)ularly 
b(‘lieved not only that the Sahara was a 
region mainly eovered with shifting sands, 
but tjiat these sandy wastes represent (‘d an 
area one(‘ eovered by the sea ; that they 
were, in fact, the uprais<*d bottom of an 
ancient sea, that stretched right across from 
the eastern half of tin* M(*diterranean to 
the Atlantic. Some writers even exagge r- 
ated the fact of the exist(*nee of a small 
area in SouthcTn Tunis, below s<.*a-lev<*l, into 
the theory that much of the Sahara surface 
was below sc‘Ji level at the present day, 
and that, if a sljort canal was cut in the 
vicinity of Gabes, in Southern Tunis, and 
the waters of the Medit<*rranean introdu(!ed 
into the shai/f, or salt lakes, wdiieh, in a 
nearly dried-up condition, still exist in 
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tJiat r(%non, a considerable proportion of 
the Saliara rni^tht l)e flooded with s(?a w^ater. 

A more (careful examination by P>eiieh, 
German, and Hritish f^eo^rraphers and ^eolo- 
^risfs has enalded ns within Ihe last few’^ 
years to arrive at a much more correct 
understanding of this dese rt re^fion. Firstly, 
Ihere are only a few areas of very small 
extent IhIow the level of the ocean ; one 


of these lies in the south of the Re^jeney of 
Tunis, and the others are dotted about the 
south-western Sahara, between the sand- 
dunes of I^idi and the valley of the Niger, 
Roth series of depressions — that is to say, 
the country of the shaUs in Southern Tunis 
and South-eastern Algeria on the north, and 
the Juf and Hodh hollows to the north and 
west of Timbuktu — ^represent rt‘gions which, 
in comparaTively recent times, w’cre the 
bottoms of shallow' lakes (probably salt), 
vestiges of former incursions of the sea. 
Earlier still m pre-history there was not 


only a considerable gulf of the Mediterranean 
stretching across Southern Tunis to the 
confines of Algeria, but the sea covered 
ne arly all Senegal, and penetrated south 
of the Adrar tableland into w'hat is now 
the north-eastern basin of the Niger. There 
w^cre probably in those days two “ Nigers.” 
The main stream of one flowed from the 
southern flanks of the Atlas Mountains along 
the route which will some day be tra- 
versed by the great Trans-Saharan 
Railw'ay, and which is noteworthy for 
its string of oases — Figig, Gurara, and 
Tw'at — nearly due south to the region 
of Timbuktu. Here it met the abun- 
dant waters flowing dowm from the 
mountains of Senegambia, and join- 
ing with them formed a great basin of 
fresh w'ater, which communicated with 
the Atlantic ocean through Adrar. 
The other Niger rose in the lofty 
mountain region of Ahaggar, in the 
very middle of the Sahara Desert, 
and perhaps received contributions of 
water from the region of Lake Chad 
across Rornu and Sokoto, At first, 
this second Niger contributed to form 
a vast lake in the very heart of Africa, 
w'hieh communicated with the basin 
of the western Niger and with the 
Atlantic Ocean. Indeed in Cretaceous 
times, before the ^reat age of mam- 
mals. there must have been continuous 
w ater communication betwwn the Chad 
basin and the Atlantic Ocean through 
Senegal, and. though actual incursions of 
the sea probably stopped in the Eocene 
period, the general outlet of the Chad basin 
must have been w'estwards towards the 
Atlantic along the valley of the upper Niger, 
before the eastern half of the Niger system 
had pierced through the mountains of the 
south and found its w'ay to the Gulf of 
Guinea. This theory is not only attested- 
by the discover^' of many marine and fresh- 
W'ater fossils, but by the existence at the 
present day of that aquatic Sirenian 
mammal, the Manati, which was evolved 
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anciently alori^^ the scjutfurm shores of the 
M(‘(Jit(‘rnuiciin (ns we know from the fossils 
of K^rypt), whence it reached the Atlantic 
coast and the West Indies. Now tlie 
Manati— utterly ineajmhh* of mov'in^ a 
yard overland is still found at the present 
day in some of the lakelets near Lake Chad 
and all alon;^ the upper Ni^cr. 

Ihit a very large proportion of the 
Sahara Desert rises high above sea-level, 



A Pool of Water in an Ancient Dried-up River 

renehing in some of the mountains of 
Tiliesti to nearly 0,000 ft'et, and on the 
Ahuggar plateau, where snow lies for two 
or thre(‘ months of the winter, to elevations 
between 7,000 and 8,0(M) feet. The greater 
pro|K>rti(»n of the desert surfaee eonsists 
of bare rock, or of traets of loose stones and 
pebbles, most of tht'si' liaving a water-worn 
appearance as though tlu'V had been rolk*tl 
about by mounbiin torrents. A compara- 
liv(*ly small portion of the area of the true 
Sahara Desert (west of 20*^ E. longitude) 
consists ae’tually of kK>se sand or sand-hills ; 
and although, under the action of the wind, 
sand-hills are still, on a very small scale, 
or(‘at(‘d and dissolved, and thrown into huge 
ripples lik(‘ the waves of the sea. the greater 
part of the dunes (rising sometimes to a 


height of 300 feet above the surface) are 
now more or Jess fixed in outline, and are 
evidently gradually settling down into a 
new' sandstone fomiatiori. 

Although sand-storms are frequent at 
certain tinu^s of the year in the true Sahara, 
it is doubtful whether incidents have really 
occurred w ithin historical times of caravans 
being ov(‘nvhelmed and actually buried 
under the driven sands. These incidents 
are chiefly attributable to 
the Libyan Desert, east- 
wards of th(* great Sahara 
backbone of Ahaggar- 
Tibesti, The Libyan 
Desert, wdiich stretches 
nearly due north to south, 
from the limestone hill 
ranges of Barka to the 
contincs of Darfur and 
Nubia, is a region of shift- 
ing sands nearly .500.000 
square miles in extent. 
This has justly been 
calked ‘'a dreadful wil- 
derness.” There is no 
middle route across it, 
at any rate at the pre- 
si‘nt day, though in its 
Avistern jX)rtion there 
are the habitable oasc‘S of Kufra and 

Kebabo, and in the south-east the oasis of 

Zaghawa. Here, indet^d, is a w’aste of 

sands rising in low" ridges to scarcely more 
than sixty feet, w’herein the north -w"est and 
south-east winds raise enormous volumes 
of sand high into the atmosphere, suttieient 
to bury w'hole armies like that of Cambyses, 
wiiieh is suj)posed to have perished in this 
region in attempting to reach the Sudan. 
From the sands of the Libyan Desc^rt come 
the worst of the “scirocco” winds which 
blow" across Italy and Greece charged w-ith 
the fine imrticles of rc*d sand. “Seiroceo” 
is a medieval Italian word derived from 
the Arabic sharaq, ** south east,” said to be 
the origin of the word ** Saracen.” 

One of the best accounts of the true 
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desert whirlwind, or simum, is that of titles of sand did aetnally more tluin reaeli 
James Bruce, the Scottish explorer of the us. Apain they would retreat, so as to 
second half of the eighteenth century. t)e almost out of sight, their tops reaching 
who explored Tunis and Tripoli and re- to the very clouds. 'I'hen the tops often 
discovered the sources of the Blue Nile, separated from the bodies, and these. 

“On November 14th, at seven in the onee disjointed, tlispersed in the air. and 
morning, we left Assa Nagga, our course did not a])pear more'. Sometimes they 
being due north; at 1 o’clock we alighted were broken m-ar the middle, as if struck 



among acacia trees at Wadi el Halbub, 
having gone twenty-one miles. We were 
here at once surprised and terrified by 
truly one of the most magnificent sights 
in the world. In that vast expanse of 
desert, from west o north-west of us, we 
saw a large number of pillars of sand at 
different distances, at times moving with 
great celerity, at others stalking on with 
a majestic slowness ; at intervals w*e 
thought they were coming in a very few 
minute to overwhelm us, and small quan- 


with a large cannon sliot. About noon 
they began to advance with considerable 
swirtness upon us, the wind being very 
strong at north. Eleven of them ranged 
alongside of us, a)x)ut the distance of 
three miles. The great<*st diameter of 
the largest appeared to me, at that dis- 
tance, as if it would measure 10 feet. 
They retired from us with a wind at 
south-east, leaving an impiession upon 
my mind to which I can give no name, 
though surely one ingredient in it was 




The East Gate of Biskra 

Thlt beautiful oaais in the Sahara la planted with 200,000 date palma. The i^atea (the ** strait 
ffatea*' of the Bible) are dosed at night to keep out wandering desert tribes 
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fear, and a considerable deal of wonder 
and astonishment. It was in vain to think 
of flying ; the swiftest horse or fastest 
sailing ship would have been of no use to 
have carried us out of danger. 

"'November 15th. At 7 a.m. we left 
Wadi Dimokes. The same appearance of 
moving pillars of sand presented tlieni- 
selves to us this day. in form and disposi- 
tion like those we had seen at Wadi el 
Halbub. only they seemed to be more in 
number and less in size.” 

As the colour plate shows, the simuni, 
as described by eighteenth and nineteenth 
century writers, must have 

The Scourge of presented a majestic and 

the Deeert ^ , 

awe - inspiring spectacle. 

Its advent was usually signalled by the 
appearance of a rapidly-spreading haze ex- 
tending from the horizon till the whole 
sky was obscured by it. Then a hurricane, 
blowing from the south or east, drove 
columns of heated sand before it. There 
was no escape from its red scourge. Even 
at a distance from the actual storm the 
eyes become red, swelled, and inflamed, the 
lips and skin burnt and chapped, while 
severe pain in the chest is generally felt 
in consequence of the quantities of sand 
unavoidably inhaled.” 

The simum felt like the blast of a 
furnace,” wrote Davidson, the English 
traveller, of the early nineteenth century, 
who once experienced its fury. “ To de- 
scribe this awful scourge of the desert 
defies all the powers of language. The 
pencil, assisted by the pen, migh perhaps 
afford a faint idea of it ; winged with the 
whirlwind, and charioted with thunder, 
it urged its fiery course, blasting all Nature 
with its death-fraught breath. It was 
accompanied by a line of vivid light, that 
looked like a train of fire, whose murky 
smoke filled the whole wide expaase and 
made its horrors only the more vivid. 
The eye of man and the voice of beast 
were both raised to heaven, and both 
then fell upon the earth. Against this 
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sand tempest all the fortitude of man 
fails, and all his efforts are vain. To 
Providence alone must we look. It passed 
us. burying one of my camels. As soon 
as we rose from the earth, with uplifted 
hands for our preservation, we awoke to 
fresh horrors. Its })arehing tongue had 
lap[)ed the water from our water-skins, 
and, having eseaj)ed the tiiTy hour, wv had 
to fear the still more awful death of tliirst.” 

Since the oeeupation of Kgypt, and 
still more the reeonqiu'st of tlie Sudan, 
liritish and (Jerman travellers have fre- 
quently penetrated the Libyan Dt'serl. 
We do not hear such sensational accounts 
of simum storms, yet th(‘y have fre- 
quently been i)hotographed and appear 
very terrifying as a speetaeli*. If there is 
not such imminent danger of travellers 
being completely choked and covered with 
the sand in the main Sahara, the air of this 
region is at times charged wdth fine par- 
ticles of grit, most irritating to the air 
passages, the eyes, and the skin. It is 
for this reason that the Tuareg and the 
Tibbu peoples of the desert wear the 
lisham, or face-veil, which sereeiis their 
nose and mouth from the wind-driven 
sand. 

Even the present writer, riding in sandy 
regions of the northern Sahara, has felt a 
slight sense* of dismay in 
seeing the freshening w ind ^ 

shifting the landscape ^ •cape 
under his horse’s feet, the whitish sand 
fleeing before him almost like a mist, shut- 
ting out the horizon, building up dunes 
against some barrier of scrubby vegetation, 
or the dune dissolving as he rode up it, and 
the horse seeming to plunge into impalpable 
ground. 

This sand, of course, is not the sand of 
the sea, but the grit of the dissolving rocks, 
chiefly those of recent age. The tempera- 
ture of the rocks during the daytime is 
heated to something like 200*^ Fahrenheit, 
and in the intense cold of the night (owing 
to the rapid radiation and the absence of 
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moisture in llie air) drops to below freezing 
point. Tlie alternate expansion and eon- 
traetion leads to the rapid eruinbling of the 
rock surface, and the terrible winds do the 
rest in resolving these frialile rocks into 
sand and using the sand as an instrument 
wit h which to scrape and scour and dissolve 
other rock surfae(‘s. 

It is obvious from a number of indications 
that, although the condition of the Sahara 
has for the jiast 1(K),0()0 
Steadily years or so been one of 
st,< iw I i ly - d ee reusing rain - 
fall, it has not always 
exliibib d its present dreary aspect. 

A good deal of the desert's surface, even 
within the human period (which may 
be roughly estimated at the last million 
years of the earth’s history), has lain under 
shallow water, salt or fresh, and possibly 
these gr<‘at lakes degenerated into im- 
passable SAvamps befon* they became eom- 
plet<‘ly desiccated and covered with sand. 
But in (what avc call) ancient times, it is 
njore likely tluit th<* Sahara and Libyan 
D(\s('rts. us regions separating North 
Africa from Tropical Africa, were obstruc- 
tive less by their aridity than by their 
untravrTsable lakes and swamps. Yet 
there existed in all times the great moun- 
tain bridge of Ahaggar-Tibesti which con- 
nected Algeria, Tunis, and Morocco wdth 
Uornu, Wadai. and Darfur, rising high 
above* lakes and swamps, and (in later days) 
impassable sands. Across this backbone 
of the Saliara must have passed from north 
to south many species of mammals and 
many human races. 

Although a good deal of this region is vol- 
canic and has been covered in recent times by 
outf)ourings of lava, wiiile other tracts are 
naked stone on w’hich nothing could grow, its 
innumerable valleys and recesses held fertile 
soil and nourished an abundant vegetation. 


made possible by an ample rainfall. This 
rainfall right across the middle of the Sahara 
sent great rivers flowing to the systems of 
the Niger and the Nile, to the Atlantic and 
the trough -like dei)ression south of Algeria- 
Tiinis. The snow^-clad Atlas Mountains 
sent their tribute southwards tow'ards the 
Sahara ; indeed, it may be said almost 
without exaggeration that the most northern 
feeders of the western Niger system still 
rise on the* southern flanks of the Atlas in 
the vicinity of Figig. 

In ancie nt times there w’ere vast forests 
of tr(*es partaking equally in character 
of the once magnificent vegetation of 
Southern Europe (similar to that now^ ex- 
isting in soutliern North America and in 
the Canary Islands) and of the flora of 
Tropical Africa. Vast herds of elephants 
and giraffes, ant(‘loj)es of all kinds, rhino- 
ceroses, and perhaps wild asses, wandered 
to and fro over this now desolate region 
which, how’'evcr, still contains some ante- 
lopes, a few wild asses (it is said), and even 
a few^ giraffes. Hippopotami w'erc found 
in every w^atercourse, their semi-fossilised 
bones now testifying to their former 
abundance. So also w'ere crocodiles. Lions, 
leopards and hyenas preyed on the ante- 
lopes and buffalo, amongst the buffalo 
being that amazing species — Bos antiques — 
with horns fourteen feet long. 

Wliat precisely caused this loss of rainfall 
in Northern Africa we do not yet know ; 
it may have been due to 
a rise in level, and the 
drying-up of the great 
lakes of the Sahara. But there is a good 
deal of evidence to show that the w^orsening 
of the conditions has proceeded at a very 
rapid rate during the last 2,000 years, and 
that a good deal more of the Sahara was 
habitable and traversable 8,000 years ago 
than is so now. 


Worsening 

Conditions 


344 




In this desolate rec^ion, where few animals save the camel are now to be met with, there was once an abundant fauna. Through the well- 
watered land vast herds of elephants and giraffes wandered ; there were antelopes, rhinoceroses, and, perhaps, wild asses ; hippopotami 

were found in every watercourse, so also were crocodiles 
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The Harlequin Uectle from Tropical America 


Some of Nature's Riddles- Useless Beaks and Homs ; Jaws that Never Bite ; Queer Eyes 
and Shins— -What Purpose do they Serve ? 


I T is fashionahU* nowadays to talk as 
thou^jh most of Nature’s riddles 
had been solved. As a matter of 
fact, nothing could be more false. Take, 
for example, the so-called lantern-flies of 
tropical countries. These insects have 
enormous, hollow pnx'csses, projecting for- 
ward from tlu' head, which were formerly 
supposed to emit li^ht aft(*r nightfall. We 
now know that lantern-flies, despite their 
popular name, are not luminous; that the 
true fire-fli(*s are really beetles of various 
kinds. 

But what purpose is serv^ed by the 
lantern-fly’s enormous beak ? Someone 
has suggested that it is useful as an aid 
to leaping — the insect being supposed to 
press the process against the surface upon 
which it sits, and thus hurl itself high into 
the air. Needless to say, this is a mere 
quibble. The problem of the lantem-fly 
is still unsolved ! 


In the ins(*et world we find many similar 
conundrums which vex the soul of the 
naturalist, who likes to have all his facts 
cut and drit'd and classified in pigeon- 
holes. There are the long-horn beetles. 
Now the horn, or antennae, of an insect is 
known to be an important sense organ — 
probably acting as a nose, a “ feeler,” and 
possibly an ear, all rolled into one. Thus, 
we should naturally expect it to be well 
developed. But why, in the name of all 
that is reasonable, should a beetle possess 
antennfe that are several times longer than 
itself — as is the case with the ” timber- 
man ” beetle, w hich occurs in some parts 
of Scotland, and is common in Lapland 
and Sweden ? 

The “ harlequin ” beetle of South America, 
shown above, is still more perplexing, for 
to its long antennse it adds prodigiously 
extended forelegs. Another American 
beetle, a relative of our common May-bug, 


346 


Natural 


I.— On the Land Tnscct Cotiundrums 

or cockchafer, is endowed with antenna* 
like great fans, the laminte of which can he 
opened or closed at the discretion of the 
owner. Appendages planned on so liiige a 
scale would seem, ipso facto, to lx* vt ry 
inconvenient, and science fails to suggest 
any plausible excuse for their existenei*. 

But there they arc ! 

Many other beetles are veritable walking 
enigmas, and in this respect the males of 
certain tropical weevils, known as Bn n- 
thids, arc unsurpass(‘d. Xatiin* seems to 
have aimed at making th(*se creatures as 
long and slender as possible, and the n adt r 
will admit, after a glance at the photo- 
graph on p. 348 , that she has achieved no 
small measure of success. In particular, 
the insect’s head is drawn out into a pn*- 
postcrous nose, or rostrum. n(‘ar the tip 
of which the antenna; arc carried— the 
small eyes being situated we ll to the n ar, 
not far from the spot where the head joins 
the thorax. 

In his interesting comments on tluse 
monstrous creatures, Dr, David Sharp re- whoh* signihcance of the Brenthid's amazing 
marks that “the males of some species form? Scieixx* fails to answer the (]U(‘st ion. 
fight; they do not, however, wound their Another group of beeth* conundrums 

tigures in scienlifie treatises 
under the generic tith* Mor- 
These creatur(‘S are 
not long drawn out. l)ui tiat — 
flat as the proverbial board. 
Moreover, the h(*ad is un- 
usually elongate*, and the 
sides of the wing-cas<*s form 
large, crumpled expansions 
which, in their colour and 
apparent texture*, irresistibly 
call to mind the confe*etions 
known as “ brandy snaps.” 
“ These inse*cts (again I quote 
from Dr. Sharp) live on the 
unelerside* of fallen trees in 
the Malay Archipelago and 
Peninsula; no reason what- 
opponent, but merely frighten him away.” ever can, at present, be assigned for their 
TTiis statement is not difficult to credit ! remarkable shape.” 

But are we to suppose that herein lies the Scarcely less mystifying arc the huge 
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South American Plant Bug 
Observe the leaf-like expansions of the shins 



Mexican (chafer Beetle 
Observe the hu|;e fan-like antenn.'L* 
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Lantern Fly 

What purpose it served by its huge beak ? 



East African Hectic 

Its great forked antler is a puzzle to naturalists 



Male Brenthid Beetle 
The walking enigma of the insect world 


and strangely fashioned horns with which 
many male beetles arc equipped. In a 
few instances these appendages are known 
to be used as weapons, or as grasping for- 
ceps, by means of which an individual 
of the opposite sex is carried to a safe 
retreat. 

But one could mention many cases in 
which th(* extravagant form of the horns, 
and their position on the head or thorax, 
seems to put any theory of practical 
utility out of court. It seems incredible, 
for instance, that the African beetle shown 
in the annexed photograph can do any- 
thing with the great forked antler which 
springs from the middle of its forehead — 
except, perhaps, impede its own progress 
among elose-growing vegetation. 

This list of insect eemunelrums might be 
extended indefinitely, but four additional 
examples must sufliee. First, we have the 
stalk-eyed flies, founel in tropical Asia and 
Africa. These curiosities have the sides of 
the head proeluec‘d into long stalks, or 
horns, at the extremities of which arc 
j)laced the eyes and antenna*. Next, we 
have a group of tropical American plant 
bugs, the members of which have the tibia, 
or shin, of each hind-leg flattened and 
expanded in a manner suggestive of a leaf. 
These expansions are invariably prettily 
coloured. 

The interesting genus Corydalis, which is 
represented in northern India and the 
American continent, comprises some gigan- 
tic species of alder-flies, whose males hav 
enormously developed mandibles that pro- 
ject like horns from the head. Despite 
their formidable aspect, these huge jaws 
are never employed for tearing or biting, 
and their raison d^etre is difficult to con- 
jecture. 

Finally, there are the so-called Seroot 
ffies and their near relatives. They are 
allied to our own blood-sucking gad-ffies, 
or horse-flies, but differ from them in the 
extravagant elongation of their piercing 
proboscis. Only the females possess 
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this astonishing equipment, for they alone 
are sanguinivorous. According to Sir 
Samuel Baker, these matrons niider some 
of the districts of Nubia uninhabitable for 
about three months in the year. Tlie pro- 
boscis is stiff and needle-like ; and the fly, 
while hovering on the wing, is able to pierce 
the skins of its victims through clothing 
of considerable thickness. But the per- 
plexing point is this : Why are tlu' trunks 
of these particular gad-flies immensely 
long while those of their n(»ar relatives 
(equally bloodthirsty in th<‘ir day and 
generation) are short ? Nobody seems to 
know ! 

Now there is one possible solution of the 
problem suggested by the rtmarkabh* in- 
sects at which we have glane(‘d. The y may 
be products of what is termed ‘‘ momentum 
in organic development.'’ 

Leading authorities are agreed that 
living things tend to vary as one gc'iuTa- 
tion succeeds another, and that tluir 
variations may be benefieial, harmful or 
merely indifferent. It is b(‘li(‘ved that 
those individuals which introduce, as it 
were, useful novelties in the (*quipment of 
their species, have — by the law of natural 
selection — the best chance of surviving to 
perpetuate their kind. Conversely, those 
whose abtTrations are directly injurious are 
most likely to be stamped out. But it would 
seem that natural sek^ction often fails to 
operate where variations of no special 
import are concerned. 

At least, as many read<*rs know, there is 
much evidence to support the view that one 
particular structure may continue to grow 
in successive generations of a species until 
eventually it can no longer be controlled, 
and may even lead to the extinction of 
the race. 

It is quite possible tliat this explanation 
applies to some, if not all, of the insects 
which have been described in the preceding 
paragraphs. 




Scroot Fly 

I’or three months in the year the females 
render parts of Nubia uninhabitable 



Alder 

Its formidable jaws are never used for tearing 
or biting; 




A Colossal Bust in the Great Cave at Elephanta 

{Dtawn by A, Hugh Fishtr) 

The central bust, which is nineteen feet high, represents the Indian Trinity, the god Shiva, in his three 
characters— as Brahma, the creator (in front), Rudra, the destroyer (with upraised hand), and Vishnu^ 

the preserver 
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Interior of the Great Temple at Elephanta 

Underground Churches 

How Temples and Churches have been Established in the Bowels of the Earth in all Ages 

By ERNEST A. BAKER, M.A., D.Lit. 

AuiJior of “il/oors. Crafts, and Cares of the IJif^h I^eaU," iW. 

T he frequency of iin(l(T^roiin<]c*fiurcIirs reptile th(‘ crocodile, and constnjctinjj the 
in the early centuries of Cliristianity colossal undcr^jround tcniplc of Aiiu Siinhel 
and throughout the Middles Ages was and others in Nubia, filled with treasurers of 
due largely to the veneration in which the art that have* reniaineel tei this elay. 
worshippers in the Roman catae'emihs were Throughout Asia, also, subte rranean temples 
universally held ; but the rites and cere- aliounel. The*y are feainel in Thessaly 
monies of far older religions had been per- in Kureipean (ireee*e*, anel (‘ilie*ia in Asia 
formed, before the advent of Christianity, Minor ; but the most magnificent are thoscr 
in natural caves or subterranean chambers of India and Ceylon. At Klefihanta, an 
artificially constructed. For the most island in the harlxiur of Rombay, there is 
ancient religions were closely bound uj) a wonderful temple cut in the rock, dedi^ 
yrith the sepulture of the dead. As M. eaUd to Siva, and adorned with sculp- 
Martel points out in L'E volution souter- tured figures of Brahma, Vishnu, Siva, and 
raine,” the oldest historic religion, that of other Hindu deities, forming th(? most 
the Eg}7)tians, placed its cemeteries and important memorial of the ancient religion 
sanctuaries underground, guarding the of Hindustan. It dat<*s from about the 
mummies of the Pharaohs with the laby- tenth century B.c. Both in Western Asia 
rinthine corridors beneath the pjTamids, and Egypt, the fashion of cutting places of 
consecrating grottoes to that hallowed worship in the depths of the rock — often 
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planned on elaborate arehiteetural lines — 
and decorating; tla in with seulpturx* in the 
living stone, jxrsisted loii)^ after the 
Ctiristian era. 

It was not only at Home that the early 
Christ ixins son^dit an asylum for the prae- 
tiee of their reli^non in eataeombs. Those 
at Nay)l(‘S and Syracuse of mueli nobler 
dimensions than the Homan eataeombs — 
of many other towns in Italy, Spain, France*, 
Germany, aial some of the Mediterranean 


The martyrs of ancient Gaul were 
interred in suliterranean mausoleums, like 
their brethren of the Roman catacombs, and 
often a church was erected over their heads, 
lienee arose the practice of preserving the 
reli(!s of saints in the crypts of churches, 
which became universal throughout Chris- 
tendom, the crypts becoming the resort 
of hosts of pilgrims. A familiar instance 
in this country is the crypt of Ripon 
Cathedral, which was constructed by St. 



Hranm /■'. eU Haettan 

The Grotto of the Nativity at Bethlehem 


In a crypt beneath the Church of the Nativity, a shrine occupies the site which tradition states 
to be the actual place where Jesus was born. Observe the two entrance staircases, one for the 
exclusive use of Latins, the second for other sects 


islaiuls, w(‘re liki^wise utilistd for tlivine 
worship. Many of these subterranean 
neerofioli^ — for they were originally places 
of sepulture, or at any rate eemse'erate‘d 
to that purpose afte*r be’ing use*tl xis epiarries 
- we‘re of vast e*xtent. It has iKvn com- 
puted that the* Roman catacombs, if 
stretched out in a e*ontimious line, would 
reach from end to end of the Italian 
pe'iiinsula. They were also richly adorned 
with paintings, for wealthy citizens had 
their family vaults there' ; and, furthermore, 
these* were the shrines in which the whole 
elabe>rate» ritual of Christian worship was 
carried on fe>r generations. 

35 * 


Wilfriel in the seventh cemtury a.d., and 
still remains in gocxl ])reservation under 
the Norman church. Wilfrid had visited 
Rome anel sc'cn the catacombs, and he 
nuKle‘lleel both this crypt and the one 
beneath his church at Hexham on the 
cubiculum adjoining the cemetery of St. 
Calixtus, in which the bodies of the a{x>s- 
tles Peter and Paul are sup|K>sed to be 
interred. Religious services are still con- 
ducted in the crypts or under-crofts of our 
cathedral churches, a most interesting 
example being the one established in a 
chapel beneath the south transept of 
Canterbur>^ Cathedral by Queen Elizabeth 
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for French Huguenot refugees, which is al)ove the arch, opt'ning into the apse, runs 
still kept up every Sunday afternoon. a galh'ry, leading to a kind of elevatcnl 

The same conditions that gave rise to the pew high over tlie t ntranee. wluTe the 
cave- villages of central France, mentioned family of the Marshal of A\d>et(Tre, Fran- 
on page 85 et seq., led naturally to the <;»ois d'Esparhes. assisted at divine stTviee. 
construction of underground churches, hoi- The Marshal was a Hugiu iiot, and eh*ared 
lowed out of the chalk or 
some other rock easy to ex- 
cavate. Of these the most 
im{)ressive in point of size 
and a kind of majestic sim- 
})lieity is th(‘ monolithic church 
of St. Emilion in the vall(‘y of 
the Dordogne. This strueturi* 
has a total length of ft., 
the front portion being a 
vestibule or ambulatory 20 ft. 
high, with traeeric‘d windows 
in the llamboyant style, and 
a doorway richly deeorati'd 
with seulptur(‘s. Inside tliis 
are a navi* and aisles, eut 
out of the solid rock, soarin <4 
to a height of 00 ft. All the 
light comes from one end, 
through the windows of the 
vestibuh* and three others 
above it, so that the elioir 
arch, in which two colossal 
figures of angels are earvid, 
and the choir itself are seen 
in a most impressive twilight. 

At Aubeterre in C‘ ha rente 
there is a somewhat similar 
but smaller church hewn out 
of the chalk, consisting of a 
nave and one aisle, scj)arated 
by massive columns, the whole 
much neglected and in a rapid 
state of decay. .\t the* far 
end an apse is hollowed out 
of the rock, and here sta?ids 
the tomb of the feudal lord 
of AulKderre, Fran^'ois d’Es- 
parbes, an imposing piece of 
Hcnaissance work, with pil- 
lars and arches all cut from 
a solid mass of chalk. From 
28 * 



353 






II.— In the Underworld Underground Churches Artificial 


away every symbol of the Catholic religion. 
Aubc'terre itself was a Huguenot strong- 
hold, and defied many assaults by the 
('atholie soldiery during the wars of religion. 

There are small churches or chapels hewm 
out of the ro(.’k at Uoeamadour, at Lirac in 
Card, at ('aydon in the valk‘y of the Dor- 
dogne, and at many other jilaces in France. 

Natural caverns were also used for ww- 
ship, especially during the religious troubles. 

The Calvinists us(*d one 
Natural Cavenia Nimes before they 

aa Churches . , „ . , 

gained jiossession of the 

town ; another near Bo<*amadour did duty 
for the parish church until this was rebuilt. 
All the hermitages (‘arved in the rock in 
many parts of Euro[M! were [daces of worship, 
and oft(*ii favourit(‘ places of pilgrimage. 
The monastery in the soft sandstone at 
Nottingham, and the anchorites’ cells and 
ehupels in the neighbouring county of 
Derby, have been refernd to on page IK). 

l^v(*n mines have s(*rved at various 
periods as place's of worship. As men- 
tioned on ]mge IfiO, serviee s are lu'ld in 
the salt mines of Austria, vast excavations 
as impressive in their mere dimensions, 
strangely adornc'd by Nature with marvels 
of glistening crystal, as the finest under- 
ground temples made by man. 

The vestibule of St. Anthony's Chapel, 
which was hewm in the solid salt more than 
two centuries since, consists of a sym- 
metrical archway with figures at the sides. 
Within there is an altar, above wdiich is a 
representation of the Crucifixion, and on 
the ste[)s of the altar are the forms of 
two kneeling monks. On the sides of the 
chapel may be seen smaller altars and 
statues of saints, all carved out of salt. 
Many times each year the priests of the 
district perform their pious duties in this 
sim])le chapel, not only in memory of 
St. Anthony himself, but as a tribute to 
the miner who, unaided and persevering, 
carved the chapel as it stands to-day. 

Hard by St. Anthony’s Chapel the torch 
of the guide illuminates a magnificent 


In a 

Coal-mine 


shrine and archway hewn in one of the 
passages. Again, as we move along, we see 
figures of saints in the attitude of prayer, 
and a few minor rooms, which we pass 
hurriedly through, bear the name of mar- 
tyrs. The Queen’s Chapel, with its fine 
altar, contains on one of its sides a view 
of Bethlehem. Tradition has it that one 
man spent many months of silent effort 
on this picturesque sculpture, now shown 
to every visitor as one of the lesser but 
interesting curiosities of the mines. 

But in the depths of the earth, even 
without the accompaniments of natural 
scenery or Christian art, 
the mere aet of worship 
cannot fail to stir the 
imagination. During the Singing Revival 
in Wales in 1 904-.5, many a religious service 
w^as held deep underground by the colliers ol 
Pontypridd and Merthyr Tydfil. In his 
“ Mouvement mystique contemporaine,” an 
interesting study of this famous revival and 
of the career of the evangelist, Evan Roberts, 
M. Rogues de Fursac describes one of these 
meetings, which took place at six o'clock 
one morning in a working nearly a thou- 
sand feet below the ground. Arriving at 
the bottom of the shaft, he was conducted 
along a gallery to a spot where a congre- 
gation of miners had assembled. “ A few 
were gathered into a small group ; the rest, 
mostly sitting on stones or pieces of timber, 
some on their knees, were ranged in two 
lines along a gallery to the right, each writh 
his little lamp before him. The silhouettes 
of the men were gradually lost in the 
darkness ; a few dozen yards away the 
eye could see nothing but their lamps, 
giving the idea of a line of luminous points. 
I was invited to sit down on a beam, and 
prayer conunenced at once. First they 
chanted the ‘ Dyma Gariad fel y moroedd.* 
Whilst the deep tones resounded along the 
vaults little groups of miners arrived at 
regular intervals and took their places aw^ay 
there in the darkness, at the extremity of 
the files. All these men, those w'ho were 
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A Corridor in the Catacombs at Rome 

It has been computed that the Roman catacombs, il stretched out in a continuous line, would reach (rom 

end to end of the Italian peninsula 
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moving, like those who prayed, were sur- hundreds of men standing there, so com- 
prisingly serious. Doubtless the religious posed and resigned, were not come there 
atmosphere prevailing here has much to for some frightful hecatomb like that which, 
do with this. Perhaps, also, there is in a few months ago, had overwhelmed their 
the minds of these men a subconscious feel- comrades at Courriferes. A final h3nim is 
ing of the invisible danger ever on the sung, the meeting is at an end. The files 
watch, and the sense of gaining their bread disperse, each departs to his task ; the 



St. Anthony’s Chapel, Wicliczka 

This strangle church, hewn in the solid salt, deep below the surface, has been a place of worship since 
1698. The photos^raph cannot convey any idea of its beauties— due to the aliatening of its walls 

and carvings of gleaming salt 

nol only by the sweat of their brow like horses, as resigned as the men, come up 
all the sons of Adam, but at the peril of to lie harnessed to their trueks, and the 
tli(‘ir lives. To the hymn sueeeeds a prayer, mine resumes its aetivity of a subterranean 
then another, the latter said by an aged hive. I ehat for a moment with a few 
miner and [KH»uliarly striking. He called miners ; then I regain the surface, 
down the divine blessing on the labour of “ Reaching the town, I buy a paper offered 
the tlay. He asked God to preserve the me by a small lK)y. My eye is caught by 
miners, to keep far off the scourges of the a lieadline in huge print — ‘ Terrible aeci- 
eoal mine — suddi'ii floods and tlie terrible dent in a Glamorganshire mine ; men sur- 
firedani}). These simple words gave the prised by a flood ; 2 saved, G droii^med.^ 
scene a poignant character, and made one And the touching prayer of the old miner 
wonder with an aching heart whether these sounds anew in my ears.** 
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This Iceberg may have taken a Century to Grow 


The Birth and Death of an Iceberg 

Concerning the Slow Self-Destruction of a Frozen Sea-City 


By N. F. 

I T is born in the j'eiith*, sportive snow- 
flake ; it forms a ^^laeitr which rips 
the ribs from a mountain side ; it 
launches itstdf, a sca-^join^? city of ice, 
and rides an (K*can current into latitudes 
where the man-made cities sttarn ; it 
crushes a whaling; fleet, or rives open our 
greatest liner, and drives, in placid brutal 
omnipotence, on to mysterious suicide. 
Such, in brief, is the bio^yraphy of an ice- 
berg. When the ^reat Titanic sank, shat- 
tered, into her everlasting? tomb, })oetie 
fancy conjured up a vision of the simul- 
taneous rising into shape of tlie two mifjhty 
forces whieh met, with such catastrophic 
effect, that tra^?ic ni^?ht in the North 
Atlantic. The calculation was probably all 
MTong. The weeker of the Titanic was 
formed, it is likely, before ever the first 
steamship w^as launched. An iceberjpr may 
have been a century and more a-building 
before it takes the sea. 


WATSON 

Th(‘ i(‘(‘bergs of ih(‘ Atlantic issue* from 
the frozen North. Moisture reaches the 
mountains and highlands of (b'ernland and 
Spitzberge*!!, in the form of snow. Snc)w 
upon snow- ye ar afte r ye*ar, age* afte r age* 
tliat is the raw material. le*e* anel snow 
lie lO.O(M) f<*e*t de*ep in the* Are*tie*. If the 
aeeumulatiein eeaitinuc'd une*hange*d the 
snowfie*lel 'woulel out-teip the* e*louels. Hut 
sne)wflake‘S in bulk assume* great we ight. 
Those be*le)W*, pressed elown by the- weiglit 
of the ever-growing burde n above*, >)e*(*ome 
graelually ha”dene*el. The* air is driven eajt, 
partly by pre-ssure freun abe)ve, partly by 
the sleiw' move*me*nt imparte*el by gravitatiem. 
Anel the* sne>wflakes bee'eune* ice- harel, solid 
blue ie*e*— ice which forms tlie glaeie*r, and, 
fe>r all its immensity and apparent immo- 
bility, moves, flow^s like fluid. Nature never 
hurries, and the transition from glacier to 
iceberg is slow. It has been shown by 
Agassiz that the ice masses of the Aar 
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glacier in the Hcmese Alps, require 183 four St. Paul’s Cathedrals, placed one on 
years to perform their descent from summit top of another. As an iceberg — ^though so 
to inferior extremity — a distance of only much lighter than water that it floats — ^ridcs 
tell miles. With equal delilaration the with only a seventh or eighth of its sub- 
glaei(*rs of (Greenland slowly grind their stance above the surface, it is fairly safe 
way down the mountain valleys to the to assume that a monster such as this, 
coast. And there*, in due season, the glacier before its massy heights WTre thawed and 
thrusting out into deep water, the buoyant fractured into spires and pinnacles, w’ould 
water imparting a constant upward stress, have total height of some thousands of 



Photo: R. P. St. John's, SrOffouHitiatui 

A Mighty Ice Island 

Icebergs have been surveyed whose proportions showed a content of 2,000 million tons — 
sufficient to make over 330 Great Pyramids 

the entire front of the ice-wall breaks feet. The area of icebergs varies greatly, of 
away. c*ourse, but bergs measuring from two to 

An ice mountain takes the sea, a struetiire two-and-a-half miles in length, and much 
in comparison with which the mightiest the same in width, have been frequently 
work of man's hands is puny indeed. The recorded. * At a distance they present the 
(•olossal Pyramid remains our greatest yet, apjx'arance of snow-clad islands. But they 
with its six million tons of material ; icc- have this difference, that they travel 
bergs hav(* been surveyed, whose propor- — in such a fashion as to strike terror 
tions showTd a content of 2,000 mil- into the heart of the mariner, 
lion tons — suflicient to make over 880 Before the invention of the steamship. 
Great Pyramids. We have records of ice- it w'as impossible for navigation to be 
bergs W’hose pinnacles tow’cred 1,500 feet effected save by the aid of wind or tide, 
above the sea, a height equalling that of The iceberg moves at times across the 
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ocean in seeming defiance of natural laws. 
These ice cities may be seen gliding, 
mysterious and sinister, aeross the waste 
of waters, in the teeth of a raging gale and 
in opposition to the flow of the surface 
current. Need we wonder that ancient 
mariners associated the iceberg with powers 
supposedly derived from infernal sources ? 
The explanation of this apparent upset of 
all rules and regulations is in reality simple. 
There is a tide in the affairs of ocean which 
is not visible on the surface. Deep beneath 
the crest of the waves, under-currents or 
drifts are moving inexorably on from the 
icy North to cool the watc^rs of the Tropics. 
And, the vast bulk of the iceberg being 
immersed at great de pth, the whole is pro- 
pelled by this powerful under-current 
Wind and surface-flow act upon only 
an eighth of the berg ; the drift below has 
seven-eighths of the ice-mass upon which 
to exert its force. Hence the berg would 
advance where ships lay becalmed, or crush 
the ship which sought to escape by the aid 
of a rising breeze. The under-current is 
there for the vessel as well as the berg, but 
it must be sought hundreds of feet down. 
And that way lies the Port of Lost Ships. 
When they can, men avoid icebergs as th<* 



Ice Architecture 

Snow upon snow — year after year, a^e after 
age— such is the raw material of the iceberg 


very emblem of disaster and dc*ath, but one 
man w(x)cd a berg with ardour — and success. 
Dr. Kane, the American voyageur, who gave 
many years to exploration in search of the 
lost Franklin Expedition, lat’king steam, 
hitched up, when in danger, to an iceberg, 
and travelled as never ship was 
permitted willingly to travel be- 
fore, at the heels of an iceberg, 
due north, whtn wind and tide 
conspired to drive him in the op- 
posite direction. Hut it is not at 
the service of man that the ice- 
berg sets out to sea. It is his 
enemy, which sinks his shif)s and 
takes toll of life as fearfully as a 
cyclone. 

That it is not more destructive, 
we owe to twin romances of the 
natural system. In the first place, 
if ice did not float, our rivers and 
seas would be rendered solid by 
its sunken masses in time. In 
the second place, water, when 
about to become ice, expels all 
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A Yacht of Gleaming Ice 

An American explorer once escaped grave danger, when 
his ship lacked steam, by making an iceberg tow him 
against wind and tide 
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THE PORT 

{Dr 

The iceberg moves at times across the ocean in seeming defiance of natural laws. Ice cities glide, mysteriou 
which propel a ship. The explanation is that the berg is propelled by under-currents hundreds o 




LOST SHIPS 

E S Hodgson) 

Binitter, «croM the waste of waters, in the teeth of a raiding gale and in opposition to the flow of the surface currents 
down, which will drive it on to meet and crush a ship propelled by wind and surface currents to meet it 
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its impurities, salt among them. Now all 
the great bergs are children of the moun- 
tain and begotten of the snows. But 
there are vast fields of ice from sea-water, 
the ice that fills the fiords and bays and 
inshore waters of the frozen lands. This 
contains very little salt, and that in the 
main mechanically held. Such ice, upon 
melting, yields, therefore, practically fresh 
water. The safety of navigation depends 
upon this little fact that icebergs, as they 
thaw, reh^ase sweet, not salt, water. 

It seems a trivial thing, yet it is 
absolutely vital to the safety of sea- 
going humanity. For the 
mightiest berg that ever 
broke out of the hoary 
North, contains within itsedf the instrument 
for its own undoing. The frigid leviathan, 
staggering unsteadily across the deep, 
cannot be destroyed by human agency ; 
it overwhelms its would-be destroyers. 
Nevertheless it goes slowly on to suicide. 

From the time it l(‘aves the land from 
wJiieh it is launched, t he iceberg slowly dies. 
But it does not dissolve into the sea as 
simply as a pyramid of salt dissolves in 
water. There is the strangest phenomenon 
assiH'iated with its dissolution. Ice, it has 
been shown by Dr. Otto Pettersson, when 
melting in salt water, produces three 
distinct currents. 

1. When the ice melts it cools the salt 
water, which sinks down by convection. 

*J. A stream of warmer salt water moves 
in towards the iceberg, to take the place 
of that w'hich has sunk, and so gives rise 
to a horizontal current. 

8. The melted ice consists of fresh w*ater, 
wJiieh. through difference of density, does 
not mix with the salt w'ater. This fresh 
water rises ujKJn the surface of the w'atcr 
around the iceberg, and spreads out on the 
surface. The iceberg is thus surrounded 
by a layer of fresh water, w^hich follows 
the berg as it travels. 

The effect of this is very striking. The 
water by w^hich the berg is surrounded, 


becomes, not colder, as we might expect, 
but warmer. Fresh water, being of less 
density than salt, more readily absorbs 
heat from the sun, absorbs it rapidly, and 
retains it. Thus the berg is encircled by a 
sort of warm bath of its ow'n creating. The 
fresh water, streaming in cascades down 
the sides of the berg, does not readily mix 
with the sea, but floats upon the salt water, 
as oil floats upon clear w^atcr. And that 
constantly increasing layer of fresh w^ater, 
given off by the berg, becomes in time the 
winding sheet of the ice island, whence it 
is derived. The more the berg thaws, the 
more rapidly is it induced to continue the 
process, for the greater becomes the volume 
of warmed fresh w^ater around it. The 
process of dissolution proceeds above and 
below the surface level. Fanned by the 
breeze, warmed by the sun, the crystal 
leviathan converts its precipitous massive 
sides into rivulets of running water. This 
water remains to become heated by the 
sun and atmosphere, and to constitute a 
hot blanket around its parent. Thus, 
though the iceberg carries death to man 
and annihilation to ship in its lumbering 
course, it carries also the means for its owm 
dissolution within itself. Sometimes the 
disintegrating process, proceeding rapidly 
in the deeper strata of the w'armed fresh 
w^atcr, shifts the centre of gravity, causing 
the berg to rock and finally overturn, w'hen, 
if a ship be near, the floating monster, like 
blind Samson, wreaks, in its own downfall, 
ruin and death upon all within reach. 

The sinking of the Titanic by an iceberg 
has directed attention anew to the peril of 
ships from these great- 
est of Nature’s batter- 
ing rams, and Professor 
Howard Barnes, a distinguished Canadian 
scientist, has carried us far in understanding 
these puzzling phenomena. He enables us 
clearly to understand how it is that upon 
first approaching the vicinity of an iceberg, 
the mariner records a rise in water tem- 
perature, as explained above. 
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The Fantastic Remnant of a Leviathan Ice-City 

Thoueh it cannot be destroyed by human agency the mightiest berg inevitably commits 
suicide. Prom the time it leaves its land of origin it slowly dies, dissolved in a bath of 

warm water of its own creation 




Bartolomeu Diaz Rounds the Southernmost Point of Africa 

The PortueueM reached ihe eatuary of the Coneo by 1482, and finally had rounded the Cape 
of Good Hope by 1485. It was Bartolomeu Diax who accomplished this ^eat feat, and it 
was King John of Portugal who named this promontory fur all time “ the Cape of Good Hope *’ 
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The Great Discoverers— II 

How Man has Triumphed over the Ocean and 
other Natural Barrien and Discovered the World 

By SIR H. H. JOHNSTON, G.C.M.G., K.GB. 


T he result of the stimulus provided 
by the Moorish travellers of 1415, 
who interested Prince Henry of 
Portugal in Western Africa, was not only 
that the Portuguese soon after discovered 
Madeira and colonised 
Bartolomeu Azores and laid hands 

on many points on the 
Morocco coast, but that they passed one 
stormy headland after another till they 
had rediscovered the river Senegal, 
rounded Caj)e Verde, found the Cape 
Verde Islands far out in the Atlantic, had 
reached the Gold Coast, verified the stori(‘s 
of West African wealth in gold, discovered 
the strange civilisation of Henin and the 
mighty coast volcano of th(* Carnerodns. 
They reached the (‘stuary of tlie Congo 
by 1482, and finally had rounded the Cape 
of Good Hope by 1485. It was Bartolo- 
meu Diaz who accfimplished this great ft at, 
and it was King John of Portugal who 
named this promontory for all time “ the 
Cape of Good Hope.” 

His “good hope'’— and a well-fc»unded 
one was that Portugal had discovered the 
sea route from Western Europe to India. 
Vasco da Gama proved this fact by sail- 
ing round South Africa and uj> the east 
coast to Zanzibar and Somaliland in 1498 ; 
th(Tice passing across to the wc^st coast of 
India. 

Before many years Iiad followe<l, the 
Portuguese navigators had placed Mada- 
gascar and the Mascarene archif>elag(K»s on 
the map, had explored the Red Sea and 
got into Abyssinia, surveyed the south 
coast of Arabia and the whole coast of 


India from the Persian Gulf to the Bay of 
Bengal and Burma ; had similarly revealed 
—-not to the world but to their own si'cret 
archives — the Islands of Ceylon, Sumatra, 
Java, Borneo, and all the rest of the Malay 
Archipelago as far east as the Molu(»cas 
and as far north-east as Celebes. But 
whilst and after they were doing this an 
even greater rival in g(‘ographicaI rev(‘la- 
tions appeared on the scene -the sister 
nation of Spain - as we loosely call it— in 
those days of the joint kingdoms of Castile 
and Aragon. Hen* the stimulus cana* from 
Genoa. The (ieno(‘S(*, often baulk(*d in 
their projects for a world empin* liy the 
rivalry and hostility of Venice and Pisa, 
but who had n(*V(TtlK*lcss revealed the 
geography of the Black Sea and of iiiueh 
of Asia Minor, and had led the way in 
Central Asian discovery, approach(*d the 
King and Qu(‘en of Castile and Aragon 
with the project of finding a route* to India 
aeniss the Atlantic. 

C<»lumbus, a (Genoese, had (‘oneeiv(‘d this 


project for years, fiartly no doubt through 
his relations, as a pilot, 
witl» earlier explca-ers who 
had gl(‘aned stories of the 
Norse discovery of (Greenland and Nova 
Scotia (for example, through Zeno the 
Venetian). By this time the r(!naseence 
of learning was well (^stablisti(*d in Italy, 
and the work of the Cireeks and tlie (ira*eo- 


Romans, abandoned under tiu* benumbing 
influence of Byzantine Christianity [see 
p. 28) had hcvn resumed. 

The earth was cfmeeived of as a round 


globe, and, this being the case, it was 
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obvious that if India lay to the east of 
Arabia and Persia (it had by tliis time 
fre(ju<*ntly been reaelied by Italian and 
(ierinan exfilorers) it must lie to the went 
of Sjiain. The extraordinary travels of the 
Venetian brothers, Nieeol6 and Maffeo 
Polo, and their still more remarkable son 
and nephew, Mareo Polo, had earritd Euro- 
pean knowledge as far east as (’hina and as 
fur to tli(? south“(*ast as Malaysia, with a 
hint perhaps here and tluTe of some ^reat 
civilisation beyond, like that of Jajian 

('ipan^ru 

Colombus, therefore, was a^o^» to reach 
this wond(‘rful Cipaiipfu ; and the lands of 
Cathay, with their silk, their seent(‘d woods, 
atid their (iy(*s ; and tlu* W(‘alth in ^old and 
ivory of India. After many cheeks and 
disappointments this projcrt was taken up 
by Spain; and in 1492 his ships reached 
the little island of (iiianahani in the 
Bahamas archipelago of the nortIuTn West 
lndii‘s, and t hus discovered tlu* New World. 
For some years afterwards Columbus and 
the great Spanish ex[)lor<Ts who followed 
him, still groped their way past these dis- 
app(»inting though exquisit(4y beautiful and 
fertile rc'gions peopled mainly by savag(‘s, 
yearning to find the emphatic civilisation 
of the Far East. But wherever their sail- 
ing-vessels penetrated they were always 
barred sooner or later by a continuous 
stretch of land. 

At last one of these adventurers (Vasco 
Nunez Balboa), guided by Amerindian sav- 
ages, found his way across 
the Isthmus of Panama 
to an altitude from which 
he gazed over a limitless oc(‘an, the Ocean of 
the South, as it was named for a long time 
to come ; for as Central America lay in a 
nearly east to west direction, thc Atlantic 
seemed to be the northern and the Pacific 
the southern ocean. In 1539-41, Fran- 
cisco de Orellana led an expedition from 
Peru, which traced thc mighty Amazon 
River from near its source in the Andes to 
its mouth in the equatorial Atlantic. 


Magellan 


Vasco Nunes 
Ealboa 


How to find the way round these huge 
continents of North and South America 
w^as the next problem. 

It was suspected that 
there might be both a north-west and 
south -w'(*st f)assage. The exj>lorer Magellan 
(he was a Portuguese in reality, and his 
name jiroptTly spelt w^as Magalhaes) passed 
southwards along the east coast of Brazil, 
Argentina, and Patagonia, until he dis- 
eoven‘d the straits named after him. A 
little farther to the south and he w’ould 
have rounded the South American con- 
tinent altogetluT, a feat not to be accom- 
plished till some years afterw'ards by both 
Francis Drake and thc Dutch seamen. 

But th(‘ advantage of the Straits of 
Magellan was that vessels of that day 
avoided the appallingly rough seas which 
lashed the coasts and islands of Tierra del 
Fuego. Magellan, emerging on the south 
coast of Chik‘, stetT(*d northwards for some 
distance, and then boldly turned the prow 
of his vessels once more w’cstw^ard, and so 
sailed with great celerity across the broad 
waters of the Pacific, first of all reaching 
the outskirts of Eastern Asia at the island 
of (iuam. 

Thence he proceeded on his course, avoid- 
ing as much as possible the islands already 
discovered and settled by the Portuguese, 
till Ir* reached the Philippine Archipelago, 
where he encountered a rather highly 
developed Malay civilisation, influenced no 
doubt by China. He lost his life in a 
treacherous attack on the island of Sebu 
(in the Philippines) ; but one of his vessels 
aftcT many narrow^ escapes, actually 
rounded the Cape of Good Hope and 
reached Lisbon, having made the first 
complete circumnavigation of the globe. 

This w^as in 1522 ; and jealously as Spain 
(and Portugal) guarded their secrets of 
discovery, the fact w as so 
amazing and glorious a 
one that it could not, out 
of national vanity, long be kept secret. In 
course of time it penetrated to English 


Sir Frand# 
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minds and stimulated gallant seamen like 
Drake — giants in intellect and imaginatioiu 
men of the twentieth century like Sliake- 
spcare, living long before their aj)})ropriate 
time — and they not only yearned to do 
likewise, but to add to the sum of discovery. 

Spain had plunged into war with the 
Protestants of the Netherlands. Even be- 
fore this political blunder on lier part, the 
Flemings, Dutch, and Frisians of these 
Burgundian possessions had provid them- 
selves very valuable coadjutors of the 
Spaniards in discovery and colonisation. 
Consequently, they knew, as it were*, all 
the secrets of the Indies and Anu riea, and 
wh(‘n Spain fedl out with them they j)ro- 
ceeded to avenge themselves by navigating 
all the oceans of the globe where they could 
either attack Spaniards or Portuguese or 
found rival trading- stations. 

The r61e of the Dutch in geographical 
discovery was a most important one. The 
British and the French 
Dutch and j^^d led the way as r(‘- 
N^vi^ora gards South Afriea, India, 
Malaysia, South America, 
the West Indies, and the Arctic n'gions ; 
but the Dutch followed (juiekly in their 
tracks and often outdid them. It was Dutch 
seamen (Jacob Le Maire and Sehouter) who 
really solved the geographical [)roblc*m of 
the extremity of South America ; it was 
Dutchmen such as Abel Janszooii Tasman 
who discovered the north and west of 
Australia, the islands of New Zealand, and 
several Pacific islands or archipelagoes. 

The Dutch (and later the French) in- 
creased and extended the Portuguese ex- 
plorations of Eastern Asia until at last they 
reached the Aleutian archipelago. The 
Dutch colonised South Africa in the seven- 
teenth century, and under their influence 
or through them the Orange Uiver and the 
Limpopo were placed on the map. The 
Dutch also greatly added to our knowledge 
of West Africa, W'here they founded impor- 
tant colonies. It was, however, Sjianish ex- 
plorers in the late sixteenth century (Men- 


daha de Nt'vra, de Quiros, and Vaez de 
Torres) who completed the sktdehiug out 
of the Malay Archipelago. They iliseovc red 
the New Hebrides, the Sohanoii Islands, 
and New (Juinea. 

In the seventeenth century Bussia awoke 
to civilisation and a longing to extend the 
White man's influence 
over th(‘ KasteTU world. Ruaalan and 

Russians re‘vealed the DU^verie* 

north coast of the gri*at 
Asiatic contim iit and its peninsulas stn teh- 
ing out towarils America. It was a Dane 
in Russian employ who actually n'vealed 
the sea jiassage Rehring'sStraits betwi‘en 
Alaska and Siberia. SilxTia its(‘lf is nanuxi 
after th<‘ Russian (‘X]>lor(T Sibir. Frenehnu*!! 
did much during the* same* period to clarify 
the geography of Persia and of India, of 
West Afriea, Brazil, C'hina, ami Indo-Phina. 

The eighteenth ce ntury was one e)f the 
gre‘at perioels e)f far-reae*hing e^xploration, 
an exploration, more‘oveT, which now de- 
finitely e^nteTeel on th(‘ seae ntific stage with 
a careful fixing of latitude‘s and longitude^s, 
eif altitu<le‘s and temj)eratun‘s ; a seae'iitilic 
e^xamination of fauna ami flora, of lan- 
guage's, habits, and customs of strange 
pe'ople's. Much of the best class of travel 
book publisheel in the* eighteenth century 
might e*asily have bee*n publisheel in the 
nineteenth, and is ev(‘n valuable* in the 
twentieth. 

PeThaps it may be said without injustice 
to others that the great rOlc in the eight- 
eenth century was play tel 
by English and Scottish 
explorers. Noteweirthy amongst the^se was 
the grerat James C’ook, the son of a York- 
shire labourer, the apj)renticc of a collier, 
but “ a born gentleman,” and one w^ho 
by assiduous stuely made himserlf a man 
of science*. Jamt*s (’ook revealed to us 
almost all the secrets of the lands in the 
Pacific. He mapped the eastern half of 
the Australian coastline. He definitely 
placed New Zealand on the map, as well 
as Easter Island, New Caledonia, the 


James CooK 
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Hawaii Arcliipelago, Tahiti, the Marquezas, 
the New Hebrides, New Britain, and New 
Ireland (onee more restored to the British 
flag in 1915), and parts of New (ruinea. 
Almost the only portion of land in the 
Paeifie whieh he did ncit actually visit or 
realise was the eornfiaratively large archi- 
pelago of Fiji. 

(’<K>k really led the way in Antarctic dis- 
covery, and gave the first indications of the 
limits (more or less) on the north of the 
Antarctic ice-fringed continent, (look like- 
wise t(»ok a great step toward the definition 
of the North American continent by passing 
through Behring's Straits into the Arctic 
Ocean and rounding the north coast of 
Alaska. His work in regard to Alaska and 
British C olumbia then an absolutely un- 


known region was continued and amplified 
by C aptain Edward Vancouver. 

In a V(‘ry different <]uart<T of th<^ world 
other gr(‘at diseovcTies witc bi iiig made by 


Other British 
Diecoverers 


British suhj<*ets. James 
Bruce, after adding 
gr(‘atly to our knowl(»dge 


of the geogi'aphy of North Africa, revealed 


virtually the whole course of the Blue Nile, 


tracing it from its source, in Abyssinia, to 
Khartum. At the close of the eighteenth 
century equally wonderful feats were 
achieved. Alexander Mackenzie crossed 


the North American contiiumt at its 


broadf'st and earrit‘d the British flag from 
Eastern Canada to ojiposite Vancouver 
Island, where he actually came into con- 
tact with ^'ancouv(T^s maritime discoveries. 


Of course, a great deal of the interior of 
tlie Canadian Dominion and what are now 


— notably Samuel Hearn — had in the 
eighteenth century revealed the main facts 
of geography in Northern and Arctic 
Canada. 

In 1798 Mungo Park, another Scotsman, 
reached the upper Niger from the Gambia 
coast and definitely revealed a great fact 
in African geography. 

A little earlier Tibet had been explored 
by a Dutchman, Samuel van de Putte, and 
by an even more remarkable English 
traveller, (ieorge Bogle. 

In South America it was naturally 
Spaniards and Portuguese who led the way 
in discov(‘ry, since they 
wore tiM! y)olitical masters 
of that continent. In 
voyages of thrilling interest and amazing 
adv(‘nturc the main courses of tlie Orinoko 
and the Amu.zon Rivers from the frontiers of 
Colombia and Peru to the Atlantic Ocean 
had been laid down by (hmzola, Pizarro, 
()r<‘llana, Lope Aguirre, and lago de Ordaz. 
But a good deal of scientific South American 
geography in the eight(»cnth century was 
due to French travellers like La Condamine, 
and at the close of the eighteenth century 
the educated world read with intense 
interest an interest which still exists- 
th<‘ travels of von Humboldt, a Cierman 
j)rof(*ssor. 

At the opening of the nineteenth century 
except in the direction of the Arctic and 
Antarctic regions, the only important j)or- 
tion of the earth's surface as to which 
virtually nothing was known by the civil- 
ised peo})le of the world, w'as the interior 
of Africa. The main features in Asian 


the ITnited States had been made known geography and even in South America and 
by French pioneers in the sixteenth, seven- North America, had been laid down ; and 
tei'nth, and early eighteenth centuries — all the Pacific archipelagoes and islands of 
Jacques Cartier, Samuel Champlain, the any importance, except Fiji, had been in- 
Chevalier Du Lhut, Lasalle of the Missis- dicated on the map. 

sippi, and the La Verendrye brothers, who The progress of African discovery in the 
discovered the Rocky Mountains. Henry nineteenth and twentieth centuries will be 
Hudson, an Englishman, had been the first dealt wdth later (see pp. 766-769). 
to enter Hudson's Bay in 1610 (and had At the very beginning of the nineteenth 
died there). Englishmen and Scotsmen century the Australian continent had been 
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jircumnavigated by one of the greatest, 
bravest, and least a})preeiated of pioiu^iTs 
— Matthew FlintlcTs - an 

^Au*atpalia^^ ottieer of the BritishNavv. 

He died in 1814, of a 
broken heart (leaving a tU'stitute widow) 
through the sheer ingratitude and stupidity 
of the British Admiralty. His grandson. 
Professor Flinders Petri(‘, would probably 
not have come into existenei* or siirvivtul to 
be the first amongst Egypt (»logists liad it 
not been for the generosity of tlu‘ new-b(»rn 
State of New South Wales, whieh did what 
the British (iovernment of its day should 
long before have done - grant(‘d a pension 
to the widow of the lirst eireiimnavigator 
of Australia. 

Following not long on (’aptain C’ook‘s dis- 
coveries, the south-(‘ast coast of Australia 
w^as colonised by (ireat Britain, and, fitter 
its circumnavigation l)y Flinders, the inner 


exploration of the continent proceeded 
vigorously, stiimdated as it was first by 
the disetniTy of rich pasture lands and 
good f«»r(‘st. and later by the pri'senec of 
alluvial gold. 

Tlu* grcait pionetTs in the hind diseoviTV 
of Austrjilia were Bhixhind, W(‘nt worth, 
and Lfiwson (tlu^ Blue Mountains) ; t'a])- 
tain ('harlt‘s Sturt, Kfiward ,Tohn Fiyre, 
Dr. Leiehardt (South and Eastern Aus- 
tralia); M'Donald Stuart, O'Hara Burke, 
and W. J. Wills ((‘tntnd .Australia), and 
Egerton Wjirburtou, Sir John Forn‘st, and 
Eriu‘st (iil(‘s (Western .Australiii)* Dr. H. 
(). Forlxs assisted to revc'al th(‘ fauna and 
flora of Timor, ami t<» explore* the lofty 
mountains of Itritish Nt‘W Ciuiiu'a; and 
Alfnxl Huss(‘l Wjillaee in the* middle* of the* 
nine*t<‘e*nth ee'iitury maele* the* lirst r<*ally 
seieaitilie* (‘Xplonitieui of the* fauna and flora 
of Malaysia from Sumatra to Papuasia. 



I'hoto hy fiermtMton of the H’estern ylu Jra/ian 1 ounU Hureau 


A Camel Caravan in Western Australia 
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Pilot- Whales or Blackiish 


From tht tails of fish man has taken the design of the screw propeller ; ihe shape of the whale has 
also been taken as l model by builders ol submarines 


Nature as Inventor 

How Man has Gone to Nature for the Original Model of many of his most Useful Inventions 

By S. LEONARD BASTIN 

Author of “ n’lV/j/zvy of riant /.f/'o''' 


I T is often said that thiTf is notliiii^j 
iu‘w under the sun, and in no 
dirirtion is this so true as with 
human invention. 

Brief examination shows our cleverest 
devices to be but eojiies (and often rather 
poor ones at that) of thintjs which were 
originated by Nature eountkss ages ago. 
Some of the most interesting of these 
have been collected, both from the animal 
and from the vegetable kingdoms. 

The screw projH'ller as applied to ships 
IS a comparatively modern invention, yet. 
as a means of forcing a body through the 
water, the idea is as old as the hills. Any- 


one who has watched the movements of 
a gold-lish in a globe will nalise that, in 
the tail of the creature, we have a |)t*rfect 
example of tlu' principle of the screw ])ro- 
peller. The forward me ement of the 
fish is entirely aeeomjdishtd by the twist- 
ing movement of the tail from side to side. 
It is, of course, the force with which the 
sides of the tail press against the water 
that gives the impetus, and the same prin- 
ciple is demonstrated in the working of 
the pro[>eller. The only difference in 
method is that the propeller revolves con- 
tinually, whilst the tail is simply swished 
from side to side. 
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In Arctic* expeditions some of the 
most valuable appliances are tlu* 
various kinds of ice - anchors and 
hooks. These* may he used for a 
lar^je number of purjioses, such as 
mooring? boats ajzainst iec or 

for securing a hold on the slippt'iy 
surface. Now the early explorers 
were rather staggered to lind that 
natural ice -hooks were extensively 
used in the Arctic regions. Then* 
were, of course, excellent opportuni- 
ties for study in<j the habits of the 
walrus, and it was obsf rved that the 
creatures used their lon^ tusks for 
the same purjioses to which the iec*- 
hooks and anchors were ai)})lit‘d. 

Thus a walrus, when in the wat(‘r, 
could, with its tusks, anchor itself 
to a floating jiieee of ic*e, whilst the 
projections were simply invaluable 
in helping the animal climb about 
on the smooth surface. 

The trap-door is certainly a clever de- 
vice, whether it is simply apiilied to the 
coal - cellar or the sta^^e. Om* essential 
point is that it should fit exactly, so that 
tliere are no projections of any kind. 
This is not a very easy matter to arran^H*. 



/Vl.i/O // , s. /iffhfx'f, S. 

Natural Icc-hooks 

ice-anchor, ho much in evidence on Arctic expeditions, 
was orifrinully invented by the walrus 

and yet one of the* cleverest trap-doors 
in tlic worlel is made by a spide r. Tlu‘sc 
creatures make their nests in the form of 
upri/rht tubes in the ^n’ound. Over the 
opening' is a most perfect little* hin^ted 
doea*. When e*loseel, this fits se) we*ll that 
the nest is completely ^uareled ; to adel 
to the se*eurity the 



spider often adorns 
the upper surfae^c of 
the* (le)or with mosse*s 
anei lichens similar 
to those which arc 
^rowin^^ around. In 
ore! inary times the 
door is left oju-n, V>ut 
on the* af)[)r(nu*h of 
any enemy the occu- 
}>ant of thet nest pulls 
down the flap with 
ir rcat [)rom pti tude, 
literally shutting the 
door in the face of 


I’hoto : 14 S. Utrrtd’cr, I'.li.S. 

The Cleverest Trap* Door in the World 
The cleverest mechanic has never yet succeeded in makinf; a trap-door so 
beautifully as the humble trap-door spider 


the unwanted visitor. 

The cottages of 
the countryside look 
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quaint enouflfh, with their thatched roofs *, The railway tunnel would seem to be 
this method of covering in a dwelling- an essentially human affair, yet the idea 
plac(‘ seems old, but it is not really ancient, is not original, as far as man is concerned. 
nc‘ither is it an original plan. The South It seems strange to think that the modem 
African We aver - bird, long before our plan of tunnel making is really based on 
civilisation started, was carrying out an the ojierations of the ship-worm. Yet it 
efiieient sehcnie of thatching. It is the was after studying the methods of this 
habit of this bird to live in great cornmuni- creature that Brunei was able to push a 





J'hoto . H. /iasnn 

The Original Model for the Modern Railway Tunnel 

It was after studying the sheU*lined burrows of the ship^worm (shown here about natural size) that 

Brunei was able to tunnel beneath the Thames 

ties. That is, although each pair builds a tunnel through the loose soils which form 
s(*parate lust, it unites with its fellows in the bed of the* Thames. The plan of the 
the construction of a great protecting roof, ship-worm may be* briefly described. The 
This is f(>rnu‘d of long grasses, placed in creature feeds ujion the wood, but it does 
nnieh the* same way as that adopted by the more than merely bore its way through 
IhatcluT. It is said that, on occasion, as the substance. As the burrow' proceeds, 
many as two or three hundred nests have the tunnel is lined by the ship-w*orm with 
b(‘en found under one roof. Now' and a hard, shelly matter. Now' our tunnels 
again the weaver-birds are too ambitious and tubes are made on this plan. A 
in their scheme, and make so large a roof shield is forced through the soil, this 
that the branches are unable to support being shovelled away through doors in 
the weight, and the whole affair comes the rear of the contrivance. As the timnel 
tumbling to the ground. progresses, the walls are at once lined with 
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brick or stone, following the same plan 
as that so long carried out by the ship- 
worm. 

One of the great needs of the angler is 
the constant renewal of his bait. In the 
remarkable Angler-fish (see p. 267) Nature 
has perfected a singular plan of fishing, in 
which the bait need never be rejilaeed. 


that they are inevitably snapped up by 
the great jaws. It is said that, but for 
this clever arrangement, it is hardly likely 
that the augler-fisli would b(‘ able to keep 
itself alive at all. seeing that it is a slug- 
gish swimmer, and never seems to have 
sufiieient energy to hunt for its food. 

The various tools and appliances which 



nu,(u S. L. lia\Un 

The First Hooks in the World 

Long before man emerged sufficiently from savagery to fashion a hook for himself the 
plant world was well provided with them. The seed-vessel of the South African Grapple- 
plant, shown above, has them several inches in length 


The angler-fish is a strangc-looking ob- 
ject, both as regards structure and color- 
ation, and has an enormous mouth. On 
the top of the head of this fish there 
are arranged a number of bones, and 
on the ends of these are certain aj^peii- 
dages. Now these appendages are very 
much like fish, and the resemblance is 
further strengthened on account of the 
fact that the angler-fish keeps wagging the 
bones about. The trick works so well 
that fish of all sorts are constantly dart- 
ing at the tempting bait, with the result 


mankind has adopted are, after all, copies 
of device's to be found in the natural 
world. In the case of the Woodpecker’s 
beak we have a wonderful combination 
of a hammer and a sort of j)iekaxc. The 
!)ird, of course, lives u[)on small insects 
and grubs which arc to Im* found in the 
crcviccs of tree trunks. It is said to be 
the custom of the woodpcckcT to hammer 
away wdth its beak, thereby alarming the 
insects. In their hurried flight many of 
the little creatures are captured. Where 
the insects retreat to some out-of-the-way 
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corner, or, in the case of many ^^ruhs, the 
woodf)e(!ker employs its beak on the lines 
of a pickaxe, tearing open the bark so as 
to get at its prey. 

One oi the most useful of tools is 
a pair of pincers, yet as far as man is 
concerned the handy im- 

The Earlieat plem<*nt is not in the 

Pincers least original. Untold 

ages ago Nature equipped the crabs and the 
lobsters with particularly eilicient pincers. 
The (daws of these animals are, of course, 
used as weapons of defence, but they are 
even more freely employed in tearing to 
pieces the creature’s food. 

It is prol)al)le that the comb as a toilet 
adjunct is one of the oldest appliances. 
Yet the plan of the comb is a well-estab- 
lished device in the natural world. One 
of the most remarkable instances is that 
of th(‘ Toucan’s beak. The bird is, of 
course, a native of troj)ical America, and 
when kept in captivity has been s(*(»n to 
be very particular about its plumage. 
The Toucan dresses its feathers with its 
beak, the saw-like notches of which act 
the part of a comb. It is a curious spec- 
tacle to see the bird carefully combing all 
its feathers out ; the business does not 
cease until the whole of the plumage has 
been })ut in order. 

In the vegetable kingdom also there are 
a number of very striking cases which, when 
compared with certain human devices, 
prove to us that then* is only one really 
proper way of doing a thing. 

Nothing is quite so much exposed to 
the force of the elements as the lighthouse 
on an isolated rock. The first attempts to 
cri'ct a warning beacon on such a place 
were made in connection with the famous 
Eddystone. Here two or three structures 
were swept away, not so much by the 
violence of the waves as by the tremend- 
ous force of the wind. Then Smeaton 
came along, and he saw that to be success- 
ful the building must be on an entirely new 
plan. Taking as his design the plan of 
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an oak tree, he copied the graceful curves 
of the trunk in his lighthouse, spreading 
out the base to the foundations, which 
played the part of roots. The method 
was wholly satisfactory, and since this 
plan was adopted there have been no 
disasters to lighthouses. To-day light- 
houses all over the world are modelled 
on the lines of the oak tree. 

One of the most valuable principles in 
architteture is evidenced in the buttress. 
Than this there is no more satisfactory 
method of supporting a wall which, owing 
to its height, or the fact that it is old, 
sc(‘ms to b(^ in danger of falling down. 
The princii)le of the buttress was known 
to the builders of our ancient cathedrals, 
yvt the device is far older. In the forests 
of the warmer parts of Australia there is 
a remarkable tree which has the powxr of 
throwing out buttresses to an extra- 
ordinary exte nt. The tree is a kind of fig, 
and it grows to an immense height, quite 
often shooting up to 101) feet, or even 
more. The buttresses of this fig-tree, 
wdiich in all ways is one of the giants of 
th<* plant world, arc thrown out so far 
that it is often possible for men and horses 
to find shelter betw'(*en them. Without 
a doubt these outgrowths from the main 
trunk act as a real suj)port to the tree, 
which, on account of its great height, 
would offer an immense amount of resist- 
ance to the w'ind. 

For the purpose of forcing a way through 
an object there is certainly nothing so 
effective as the w'edge. 

From time immemorial 

Wodcos 

the wTdge has been em- 
ployed by mankind, but the principle is far 
older than any human invention. There 
is nothing more common in all the world 
than grass, and perhaps on this account 
few’ people stop to think how w’onderful 
is the growth of the delicate blades. Even 
in the hardest and stoniest groxmds these 
tender shoots force their w’ay uninjured 
through the soil. This they are able to 
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How Early Architects May Have Learned the Use of the Buttress 

Just ms the omk tree provided a model for Smeaton’a lighthouse, certain forest giants demonstrate the 
utility of the buttress to maintain them in an erect position. Were it not for these natural buttresses the 
Australian fig tree here shown could never withstand the wind strain on its great height 
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do simply because they ^row on the lines 
of a wed^e. Every blade, one observes, ter- 
minates in a point of the finest descrip- 
tion, and it is this which first opens up a 
passage through the soil. 

There cannot be much doubt that the 
idea of the suspension bridge was first of 
all suggested to mankind by the wonder- 
ful lianas of the tropical forests of South 
America. These creepers are quite the 
most wonderful features of th(‘ vast wooded 
tracts which tin* white man has pene- 
trated to such a small extent. The lianas 
are the most t‘n(‘rg(‘tic of all clindnng 
plants, sending out gr(*at shoots from 
on(‘ tr(‘<* to another, and in th(‘ course 
of th(‘ir ramblings travelling hundreds of 
feet. Now and again the creep(*rs sway 
right across some ravine, and in this 
way a natural susix nsion bridge is formed. 
These bridges are not only largely ust‘d by 
the animals of the forest, but the natives 
of th<‘ distri(!t also pass freely along the 
hanging way. 

Long before mankind was suflieiently 
intelligent to invent even the* simplest 
kind of hook. Nature* had fe)und out the 
value of this appliaiu’e*. The*re is no me>re 
striking instunee* than that of the* seed- 
vessel of the* South Afrie'an grapjde-plant. 
This is seve*ral inehe*s in le*ngth anel is 
covered with a large* number of curved 
hooks whieh eate*h he)lel of any object 
that may come* against them. The plant 
whieh is re‘speuisible for these* formidable 
fruits is of a trailing nature*, anel woe- 
betide the traveller who should brush 
against the* long stems, eove*re*d with the 
hooked seeel-ve'sse*ls. The hoe)ks catch liedd 
of the clothing, and will eve n tear and rend 
the flesh. Animals very often suffer a 
great deal in this way from the grapple- 
plant, although, without knowing it, tliey 
confer a benefit upon the* vegetable by 
helping to distribute its seeds. 

From very early times the ingenuity of 
mankind has been taxed to devise means 
whereby animals may lx.* captured. One 


as Inventor Artificial 

of the oldest plans is that of the baited 
trap, and it is interesting to find that both 
in natural and in human invention the 
lines followed arc very similar. Quite one of 
the most remarkable plants in the world 
is the Venus Fly Trap of Carolina, illus- 
trated on pages 12 and 18, which has 
leaves divided into two parts, joined to- 
geth(*r by a hinge-Iikc apparatus. The 
insects are attracted to the leaf by a 
sweet honey, only to be trapped and die 
when the hinged leaf closes on them. 
Now the w'hole scheme is almost exactly 
on the lines of the gin-traps with which 
man captures rats and rabbits. In this 
ease we have the bait which attracts 
the animal ; whilst attempting to feast 
on the morsel the spring of the trap is re- 
leased, so that the* cruel t(*eth close to- 
g(‘ther over the* unfortunate victim. The 
means by which the capture is accom- 
plish(‘d is really identi(*al. 

A j)lan folio w(‘d by gardeners who 
feel that the* birds arc taking a heavy 
toll of the* crops is somewhat on the fol- 
lowing lines. A few' sticks are stuck in 
a pot of soil whieh has been sprinkled 
with crumbs. A number of strands of 
cotton are wound betwT(*n the sticks, and 
on to these bird • lime is smeared. The 
birds, in their efforts to r(*ach the crumbs, 
become entangled in the sticky cotton, and 
are quite unable to get aw’ay. Now' there 
are quite a number of plants which have 
adopted what one may call the bird-lime 
})lan of capturing prt*y. The most singular 
of these is the Sundew. The whole of the 
foliage of this strange plant is covered with 
reddish hairs, which from their tips exude 
a sticky substance. This sticky stuff is per- 
haps of a pleasant taste ; at any rate, it 
seems to attract large numbers of flies. 
Very' soon the horrible sticky substance 
completely envelops their legs and wdngs, 
so that they simply struggle until they die. 
The plant, by means of special dige^ive 
juices, is able to absorb the nutrient 
from their bodies. 
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The Mother Cactus 

Produces a large number of offshoots, which are continually breaking away from the parent and may 
be blown to a considerable distance before settling down 

Tourists of the Plant World 

Fems, Lilies and Cacti which Travel 
— The First of Flying Machines 

I N a general sense we must think of the Other kinds of tonring plants send out 
plant as ehained to one sj)ot. There long trailing sterns to seareh for fresh 
are, however, some quite remarkable rooting plae(*s. A little Alpine saxifrage 
species which are noted for their touring is curious in this resp(‘et, for the plant will 
propensities. One of the most singular of traverse ovtT many fec»t of barren rock to 
these is certainly the jumping fern of New reacdi a suitable |x>sit»on. Directly the 
Zealand. This plant produces narrow leaves shoot touches the soil, a new plant is 
of immense length, in such a way that formc‘d, and as this grows up, the eonnec- 
sooner or later these fall over so that their tion betw<‘<*n it and the parent is severed, 
tips touch the ground. When this happens A kind of lily has an even more singular 
a very remarkable thing takes place. Quite way of travelling about. H<‘re, after the 
soon a bud is produced at the extremity of plant has flowered, buds arise on the stems 
the leaf, and this rapidly devc-lops into a which bore the blossoms. Eventually the 
baby fern plant. Ultimately, the new fern stems rot away from the base and fall over, 
grows into a large size, and in turn starts Being rather long they reach a good way 
to jump with its leaves to fresh places. across the soil, carrying out the baby plants 
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to root in fresh positions. This plant if left 
alone would rapidly cover many yards with 
its offspring, and this without setting a 
sin^»le seed. 

A strange group of plants are those which 
actually break themselves in pieces in 
order to pursue their journeys abroad. A 
plant Ix'longing to the Houseleek order 
(Srmpervivum soboliferum) is remarkable 
in this respect. The spe- 
cies naturally finds its 
home in the crevices of 
rcH’ks, and at a certain 
stage in its development 
numerous little ball -like 
offshoots are produced. 

In the early days tlu^ric 
are kej)! at home by the 
sterns by m<‘ans of which 
they are attached to tin* 
parent plant. Eventu- 
ally th<‘se attachments 
shrivel up and the off- 
shoots go rolling away 
over the rocks oftiri 
much helped in their 
journey by the wind. A 
considerable distance 
may bt* traversed Ix'fore 
a little ball finds a 
nesting - place in some 
niche. Before many 
weeks arc past the off- 
shoot will have secured 
a roothold. Very much the same kind of 
thing is to lie seen in a species of cactus, 
which has been well called the Mother 
Cactus {MammiUaria). In this case the 
plant bears a large number of baby plants 
all round itself. When these reach a cer- 
tain size they become detached and, rolling 
away down the rocks, settle finally in some 
crevice. As soon as the journey is at an 
end, the little plant sends out roots, and 
starts to grow on its own account. 

Many plants provide their seeds with an 
apparatus which forms a singularly effec- 
tive fl>nng machine. Some of these are 


among the most beautiful and ingenious 
contrivances in the plant world. 

By far the commonest method of ensur- 
ing a wide distribution of a seed is that 
in which the object is attached to some 
light, feathery substance w^hich prevents 
a speedy falling. Of this there is no better 
instance than the common dandelion, 
which at seed time produces the handsome 
“ clock ” so prized by 
the children. Here each 
seed is attached to a 
feathery process which 
plays the part of a para- 
chute. On a dry day, 
w^hen the dandelion 
heads are parting with 
their fruits, we may see 
how' well the scheme 
w’orks. Each puff of 
wind releases a few of 
the seeds, and these, un- 
like the ordinary para- 
chute with a load, are 
so light that they rise 
upwards on the air cur- 
rents. 

Curiously enough, the 
fruits seem to travel 
farther w hen the breezt's 
are light, and a very 
rough wind blows them 
back to earth, w^here 
they may catch in the 
grass or become damaged. Thus, like the 
airman, the dandelion seed stands the best 
chance of a safe journey w^hen the weather 
is not too boisterous. A very similar 
arrangement is to be seen in the case of 
the goat’s-beard fruit and that of the 
coltsfoot, w’hich, by reason of its flying 
device, secures a very wide distribution. 
That the seeds of these tw’o plants — ^both 
of them troublesome w’eeds — are often 
carried to a considerable distance, there 
is little reason to doubt. 

In making any flying machine the de- 
signer must naturally bear in mind the 
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The Parachute of a Dandelion 
Seed or “Clock” 




The Jumping P'ern 

This fern, which is a native of New Zealand, haa the remarkable habit of producing amall plants on 
the ends of its long leaves. By this means the plants will often travel a considerable distance 



A Touring Lily 

This plant, which is a kind of lily, has a novel way of touring about. When the plant has flowered, 
the stems die down at the base and fall over. Meanwhile fresh little plants are budded off from 

the upper part of the stem 
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importance of keeping down the weight. 
This point has not been overlooked in the 



The aeed of a South African plant (Stapelia) is sup* 
ported in the air by n beautiful arrangement of silky 
hairs, and is often wafted a considerable distance 



When the fruits of the Coltsfoot are ripe the smallest 
puff of air dispeises the seed over a wide area 



The head of a seeding Dandelion. Observe the 
enlarged view of one of the parachutes on page 378 


dovelopment of some of the aerial fruits. 
One of the most curious of these is tliat of 
the willow herb, a common plant in moist 


places. Now, the strange thing about the 
willow herb is that we shall always find 
it wherever there is a damp patch, even 
though this piece of ground is surrounded 
by miles of dry country. We shall find a 
reason for this if we examine one of the 
flying contrivances with which the seeds 
of the plant are provided. After flowering, 
the willow herb develops long pod-like 
processes. During damp and stormy 
weathfT these pods remain tightly closed. 
On a day when the air is dry and the breezes 
are light, the sicks of the case split open 
and reveal a |)ro(ligious number of perfect 
flying m{i(‘hines. The seed itself weighs a 
ni(‘re trifle, whilst to this is attached a 
beautiful arrangement of fc*athery hairs. 
The whok‘ thing is so well adapted for an 
aerial voyage that it mounts rapidly up- 
ward on the faint(*st puff of air. It should 
he here explain(‘d that by experiment it 
has b(*en shown that the air currents tend 
to move upward. So light arc* some of these 
flying fruits tliat they often rise to an 
immense height. It is not an uncommon 
thing for them to be found on mountains 
thousands of fc*et above sea-level. 

Of course, many foreign see^ds have re- 
markable flying appendages. That of the 
South African Staprlia has a vast mass of 
fluffy hairs which will supjiort it on quite 
a long aerial voyage. In the case of the 
cotton plant mankind has turne^d to good 
account the long hairs by which the seed flies. 

In a large number of cases the convey- 
ance of the seeds to a distant point is 
accomplished by the adoption of the screw- 
pro|>eller principle. An excellent example 
of this is to be .seen in the fruits of the 
sycamore. Here the actual seed is large 
and heavy, but it is attached to a wing-like 
expansion. When the fruit falls from the 
tree the wing revolves with great rapidity, 
very much on the lines of a propeller blade. 
This has the effect of controlling the rate 
of fall, so that the whole contrivance is 
carried to some distance before the seed is 
actually brought to earth. 
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The Willow Herb produces an enormous number An enlarged view showing how the flying 

of flying fruits. These often sail away in masses fruits of the Willow Herb are produced. The 

and are carried for a great distance over the seed, which weighs a mere trifle, has a beautiful 

countryside arrangement of feathery hairs attached to it 




L — On the Land : Natural 



riioio; 7\ Kfiuifti 

Reconstruction of Prehistoric Animals at Herr Hagenbeck's Zoo at Hamburg 

The Geological Hour-glass — How it Records an Age of 
at least 1,600 million Years — Radioactive Timekeepers 


I N rout cm plating u ma^niificcnt cathe- 
dral or a v(‘ncrabl(‘ pile of ruins, 
almost the lirst (pu^tiou which occurs 
to us has rcf(*rcncc to its a^jc. And for the 
same reason scientific mem surveying their 
planetary habitation, and feeling an irre- 
sistible craving to know sonwthing of its 
antiepnty. have, in the ho|M* of satisfying 
tht‘ir daring curiosity, developed various 
methods of attacking this ])erplexing ques- 
tion. Th(‘ earth, how(*ver, guards her deli- 
cate s(*cret with proverbial anxiety, and, 
w(‘ miglit almost say. luis hitherto taken 
special pains dtliberately to mislead her 
shanu'lcss interrogators. 

The geologist, overwhelmingly im- 
pressed, on the one hand with vast thick- 
lu'ssi's of n>ck debris piled up mile after 
mile in the great mountain ranges, and on 
the other by the extreme slowness with 
wdiieh similar formations are aeeumulated at 
the present day, ha.s before him a most 
convincing objt'ct-lesson of the enormous 
duration of time which has elapsed since 
land and sea first began their eternal 


struggle^ for supnmiaey. The waters, taking 
full advantage of their mobility, sail over 
the continents in fl(*eey, cloud-wdnged aero- 
planes, and, descending as rain, help forward 
the destruction of the land by breaking up 
tlu‘ rocks, carrjdng them dow'n to the river 
valleys ai\d hurrying back to the oceans 
with their load of silt and gravel. 

The continents are compensated for 
this continuous wearing away by the slow 
rhythm of pulsating earth movements. 
The sea-l)ottom is depressed bc'neath the 
gathering weight of sediment, and, deprived 
of the same material, the lands rise upw'ard 
like tlie pan of a gigantic balance. Nor 
can the sea retain indefinitely the broad 
ribbons of sand and mud which everywhere 
fringe the land, for a time Gome's at la.st 
when the strain impre'ssed upon the under- 
lying rocks is no longer endurable. Under 
the intense forces thus aroused the sedi- 
ment45 are uplifted, fold upon fold, and 
crumpled tt)gether in mighty ranges such 
as the Alps and Himalayas. But great as 
those natural monuments of the earth’s 
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ceaseless activity may be, they arc but the 
relics which have resisted for a time the 
devouring agencies of glacier and torrent. 
The colossal hour-glass of land-dc^struetion 
and land-formation runs unceasingly, and 
in so far as its obscun'd records can Ik' 
deciphered, it provides the geologist with 
a scale of cosmic time such as he requm^. 

In the accompanying diagram, thc great 
formations which build up thc continents 


may be much more rapid than one foot in 
1,()00 years, we have no direct proof that, 
throughout the remote past repres(‘!\t('d by 
the sands of time', the hour-glass has Ix'en 
ninning at the sanu' unvarying rate. As 
we shall sec pr(‘sently. it is not improbable 
that the prtsent day is cluiraeterist'd by 
more than average activity, and that, far 
from having slow(‘d down in the course of 
thc ag(‘s, or (‘ven from having |)ro(‘(‘(‘ded 



/Intern f>i /rittt intUi,/ 

Sedimentary Formations of the Earth’s Crust 


The maximum thickness of each formation is g:iven in feet. It will be seen that their total thickness 

exceeds the enormous total of sixty miles 


are shown in ordt*r, and it will be seen 
that their maximum thickm^ss exceeds the 
enormous total of sixty milt*s. How long is 
it since the first of tht-se rocky pag(*s of 
earth-history was wTitten ? If, guided by 
the formation of loose sediments at thc 
present day, we guc’ss that one foot of 
firmly compressed rock w^ould be formed in 
1,000 years, or say one mile in ,*5,000,0(K) 
years, then the length of time represented 
by the accumulated sands of the geological 
hour-glass is evidently more than 800 
million years. 

The uncertainties in this method are, 
however, too numerous to inspire confidence 
in the result, for, while some geologists 
would protest that present-day deposition 


with a monotonous regularity, thc earth’s 
energies have pulsat(*d in cycles of alternate* 
intensity and stagnation. Thc conditions 
of thc geological epoch in which w(* arc 
living cannot, then, be accepted as repre- 
senting average conditions. Amid all thc 
confusing d(‘tails of earth movement — sclf- 
confc*sscd by dc*vastating carthquak(*s, land- 
slips, and volcanic eruptions — scirric great 
cych* is running its course, and, until wc can 
judge what place* thc present tak(‘S in this 
broader scheme* of terrestrial activity, it is 
imfxissiblc to ele*duce* a cemvincing e*stimate 
e>f the earth’s age from gcole>gical statistics 
ale>ne. 

It should be said, however, that, until 
quite recently, it was almost an article of 




ONE OF OUR EARLY ANCESTORS, A PRIMITIVE 

{Dram$i£ by Kupka, 0/ ** L'lUustratumf*' /re* 

This reconstruction of one of our primitive sneestors is based upon a careful study of his remains found by scientific 
indications buried in the ground under the dust of ages, so the geologist can disentangl 





:ave.dweller of many thousands of years ago 

fmmA im tkt btfartmmt of Corriu, Franci) 

dven at Chapelle-aiix-Sainta. Juat at it is possible to conjure back the form and habits of remote man from 
he story of earth’.s beginning's by a study of the deep-buried strata which forms its crust 
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(^(‘ological faith to Ix lit vt* that the ajje of 
the earth was about 1(K) million years. 
This Ix lief was suj)[>ort<rd by another “ hour- 
g:lass ” method, in whieh attention was 
direeted not to the sands of time*, but to 
the salt of the earth. Kver since the 
inau^mration of land and sea, the oceans 
have be<*n st<*adily enriched in sodium, 
most of wliich is pn'sent as common salt. 
A|)par(‘ntly, only two factors an* nee(*ssary 
to det(‘rmine the a^(* of the oceans. First, 
the total amount of sodium accumulated; 
second, the amount adde<l each year. 
Thes<‘ (piantities are tolerably w(‘ll knowm 
from analyses of river and oc<*an watcTs, 
and OIK* draws tin* simple conclusion that, 
at the rate of 180 million tons every year, 
an accumulation of 18,000 million million 
tons must have r<*cjuin*d 100 million y(‘ars. 

lInfortunat< ly for our p(‘aee of mind the 

probl(‘m is much more comph x than this, 

for part of th(‘ sodium is 

The Age of the yisal auain and attain, and 
Oceans . . . i • 

thus, bem^f capibil in cir* 

culation, it ouoht not to be reckoned as 
income. Fine particles of salty spray from 
the foaming crests of a storm-tossed st*a are 
often blown inland, and underjrrouud waters 
flowing through tlu* d<*t*p-s(*ated channels of 
the rocks are responsible for an even more 
important transf(*r of salt from s«'a to land. 
Taking this fully into consideration, the 
age of the oceans, like that of the oldest 
st*diments, works out at about 8CK) million 
years. As bt'fore. however, we arc led to 
susptvt that the oceans have not always 
lK*en fed witli so much salt as at present, 
and. th(‘ref(»r(*. that such a figure can only Ik* 
regard(‘<l ns a minimum value, which is 
undoubtedly too low. 

Living as we do in an era of special 
activity, the earth has succ(*ed(*d so well 
in mainbuning a false appearance of youth- 
fuhu'ss, that, until a dmidc Jigo, there was 
a long and bitter controversy betwwn the 
physicists and the geologists as to the 
precise degree of youthfulness which she 
simulated. The physicists, with Kelvin as 


their leader, gallantly denied that she could 
be older than 4(),(KK>,()00 years, basing their 
opinions on the view that the earth, bom 
in space as a molt(*n glolx*, must within that 
pc*riod have solidifi(*d and cooled to her 
pres(*nt state. 

Among the geologists, however, there 
w'as a pri*valen4: ex|K‘ctation that some flaw 
w'ould l>e found in this argument, w^hich, 
supported as it w^as by the dilliculty of 
accounting for the suirs long-continued out- 
put of life-giving rays, schemed to be quite 
irrefutable. Tlu*n, in UK)8. as if to realise 
their optimistic anticipation, came the dis- 
covery by M. Curie of an undreamt-of 
sourc<‘ of h(*at in radium and its radioactive 
assoeiat(*s. In 11)00, Pn)ft*ssor Strutt showed 
that radium is widesjiread in the rocks of 
the <*arfh\ crust, and that, because of the 
heat thus being continuously geneTatcd, 
it Ix^came ncc(*ssary to face* a more embar- 
rassing question than ever, for the richnt*ss 
in radium suggested that, far from cooling 
down, tlu* earth must have been gradually 
b(‘Coming hotter. IIow' this difficulty is 
dispelled, though a fascinating topic, cannot 
be follow'ed up here. 

It will now' be obvious that these cjKK'h- 
nviking discoveric*s resulted in the com- 
plete rout of the physicists, for not only 
is it inherently improbable that the earth 
was ever a molten glolx*. but more signifi- 
cant still is the grim possibility that the 
earth can supply more heat than she is 
able to lose. Thus the controversy was 
settled with all the honours in favour of 
the geologists, who hitherto had been mis- 
takenly accused of drawing much too 
extravagantly u}K)n the bank of tina*. 

And now' we enter upon the most interest- 
ing part of the story. Not only did the 
discovery of radium de- 
stroy the foundations of Rlldlum*^ 

the cooling argument, but 
it led directly to the elaboration of the most 
elegant and refined method which has yet 
been devised. Every radioactive mineral can 
be regarded as a chronometer, registering its 




The Colossal Hour-glass of Land Destruction and Land Formation 

Th*s houT'^lass runs unceasingly, wearing dowu the continents and spreading around their shores a broad ribbon of sand and mud. Observe the section thrcnigh 

this ribbon of sediments at right of picture, which is shown again on page 388 
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own age with exquisite accuracy, and it is 
now known that the once poverty-stricken 
geologists ne<rd no longer restrain their 
eager afipetiie for time. Indeed, so enor- 
mous are the periods which have tK*en 
revealed, that, to-day, they are confronted 
with a superabundance so embarrassing that 
it can no longer be comfortably digest(*d. 

To understand the method of reading 
our natural elironornc'tirs, it is necessary 
to know that the mysterious element, 
radium, is constantly being born, and is 
just as constantly dying. Uranium, the 
heaviest known (‘lenient, is its parent, and 
when at last the mechanism of its explosive 
care<T has run down, it is dcKuned to a life 


older the mineral, the greater will be the 
quantiticjs of these el(*ments >vhich it has 
accumulated since its birth. 

As an example, let us take a mineral 
from some of the oldest rocks in the world. 
Certain s|K"eimens of thorianite from Ceylon 
now contain about 9 per cent, of uranium, 
and 2 p(‘r cent, of lead. When the mineral 
first crystallised out, there was 11 ptT cent, 
of uranium and no lead, so that, on the 
average, ten parts of uranium have pro- 
duced two parts of lead since then. IIow 
lorig would this take if, as wc know, a 
million million parts of uranium produced 
120 palls of lead each y(‘ar ? Evid(‘ntly 
more than 1,G(K) million years would 1^ 



A'v rpii>ff'v <’/ lf>trPfr >''• /.’>f £,>*nipu and .\in )’ < 

Section Illustrating the Formation of Sediments on the Continental Shelf while the Latter 

is Being Slowly Depressed 


of stagnation in the form of lead. We 
say, an cxjilosivc* ” cart'er, bi'cause, at 
eight distinct stagers, particles of the gas 
helium are ejirtt'd with inconceivably high 
velocitii's. Now, both lead and helium are 
stable and permanent clenunts, and as 
tlu'ir w’(‘ighty parent disint(‘grat(‘s, they 
slowly accumulate at its cxptMisc. In that 
fact lies the foundation of yet another hour- 
glass nu'thod of mt'usuring time. 

The transformation is a very leisurely 
process, so slow that in 5,400 million years, 
only one half of the original uranium has 
broken up into helium and lead. It will, 
therefore, not bo surprising to learn that a 
million million grams of uranium only pro- 
duce 19 grams of helium and 120 grams of 
lead in the course of a year. Tlie importance 
of uranium-bc'aring minerals will now' be 
seen. They may be regarded as natural 
storc'houst's in which helium and lead are 
produced unceasingly year after year. The 

3S8 


uee(‘ssary, and we may. therefore, say with 
conlidenee that thc‘ earth is at least some- 
wiiat older than this. 

As a criterion of age, helium is muc4i 
h^s sutisfaetor\ than lead, Ixxrause helium 
is an elusive gas which readily (‘seapc's from 
the minerals in which it has l)een imprisoned 
as soon as they are taken from the rocks 
to be analysed. It therefore gives us ages 
which are far too small ; never, in fact, being 
more than half the real value. A few' of the 
older geological pc^riods are given below, 
with their corresponding ages, as deter- 
mined by the accumulation of lead in the 
radioactive minerals which are known to 
belong to these periods : 



Million Years 

Carboniferous 

840 

Devonian . . 

. . 870 

Ordivician . . 

480 

Algonkian . . 

. . 1,000 

Archean 

• . 1,600 
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As yet, the records which have been legist, clocks wound up at the time of 
deciphered are very meagre, but the method their formation, and, as the earth s his- 
is brimful of promise, and the time will torian, it is invaluable to him to be able 



A Beast of 300 Million Years Ago 

Though the above period sounds a long time ago, our world was already at least 1,300 million 
years of age when the great fin-backed lizard iNaosiutrus cla^vigtr) roamed the earth 

come when we can fix definite daU‘S to all to read these time-keepers e()rr(‘etly. Tlu* 
the gieat events of geological hlstor>% and presence of raclioactive elements in mim*- 
calculate the antiquity of all the strange rals is sometimes revealed in a most 
animals which have peopled our planet t^cautiful way. In miea, and tourmaline, 
since life first began. and a few other minerals, small circular 

Radioactive minerals are, for the geo- spots may sometimes be seen when very 
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thin sections of the rock are examined contained with those of haloes artificially 
under the microscope*. These patches, produced in the same mineral. The results 
which are often strongly coloured, are obtained were somewhat in excess of the 
called “pleoehroic” halves, because their 370 million years cited above, and, there- 
colour varies according to the dir(*etion of fore, constitute a remarkable corroboration 
vibration of the light waves which pass of the immense pcTiods which the radio- 
through th(*m and render them visible, active timekeepers disclose. 

Tntil 1007 their origin and even their In conclusion, we now know that the 
nature was entirely unknown. In that earth is at least 1,600 million years old. 
yt ar it was shown that tliey are du(* to The sedimentary rocks, which began with 
the ejection of Ix'liurn atoms from exceed- the Algonkian formations, suggest a period 
ingly minute crystals which occupy their of only 300 million years — w^hereas the 



: Putmam tmUntiMt, Im Attfrki 

Harvesting Salt from Deposits in the Californian Desert 

If the whole occen evaporated, aa here «n inland sea has done, the salt would cover its bed as a 
deposit averse ing over 160 feet in thickness. In calculating the age of the earth the amount of salt 

in the sea is a valuable guide 

centre, and wdiieh are rich in uranium, true period is about 1,000 million years. 
Altogether eight different sets of helium This extraordinary discrepancy points to 
atoms are emitted, and for each set there tw*o possibilities. In so far as the geological 
is a definite distajnee to which it can pene- record is incomplete, there are vast periods 
trate. Thus eight tiny spherical shells, of time entirely unrepresented by sedi- 
faint in youth, but intensely coloured in mentary rocks, and, in so far as w*e are now 
their later phases, gradually accumulate living in an epoch of rapid deposition of 
around the radioactive inclusion. So sediment, we have under-estimated the 
slowly do the haloes form that, in some time-value of that part of the record which 
eases, a week or more may elaspe between still remains to us. It is probably along 
the expulsion of successive helium atoms, these lines that a reconciliation ulti- 
Last year it was found possible to estimate mately be established between the two 
the age of certain Devonian granites, by rival methods of attacking a subject 
comparing the colours of the haloes they which has provided infinite controversy. 
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Underground Lake in the Cave of Han-sur-Lesse, Belgium 

Mysterious and Unfathomable Water Systems on which the Sun Never Shines 
Gorges, Rapids and Waterfalls beneath Earth's Crust 


E xcept sea eaves and pot-holes that 
arc produced by fissurin^j, all caves 
arc‘ the work of underground streams. 
The chief business of speln*ology, the modern 
science of caves, is the exploration of these 
mysterious rivers, and of the channels 
which they have deserted or which they 
now use only in flood time. A river, a 
numlx*r of small streams, or a lake, enters 
the ground by a sink- hole or swallct, or 
by one of the huge ofKm gulfs already 
described, and after a journey of some 
miles reappears, swollen by tributaries, at 
a much lower level. Wherever limestone 
is the principal rock, underground streams 
abound. This rock, which is eom|K)scHl of 
carbonate of lime, is easily acted uf)on by 
the acids dissolvt*d in running water. 
Corroded by this chemical agency, it is also 
worn away by the mechanical action of 
streams, and, in spite of its hardness, yields 
an open passage to the water. Chalk, 
which is a soft limestone, is permeated 
with water-channels. Beneath the area 
governed by the London County Council 
lies a vast reservoir of pure water, and in 
the Mole, which disappears into its Ixd 
near Dorking, and comes to the surfac?e 
again on the way to Lcathcrhead, we arc 


provided with a familiar instance' of a 
river nmning und(Tgn)und. In the hardiT 
mountain limestone tlu' (*ourse of such 
a stream would consist largi’ly of high 
and spacious eav(*rns. 

lIith(‘rto, the most extensive s(‘ri(‘s of 
unde rground passage's in Britain has bein 
su|)]K)s('<l to Ik* tin* Miteh(*lstown C'aves in 
Inland, which altogether run to about 
two miles. But last Sc'ptember the pn'sent 
writer and another spelaologist made a 
preliminary exploration of an underground 
river in county Clare, which, in all pro- 
bability, excec'ds this considerably. C!lare 
and ('ounty (ialway are a land oi* sub- 
terranean strt'ams. Little water is seen on 
the surface, which is largely nak(*d lime- 
stone ; and it is possible* that this river 
will be found to enter the sea by a sub- 
marine channel. Such is the* case* with 
the fr(*akish river running tlirough (iort. 
Rising in a lake, this elisappears after a 
mile or so in the Devil’s Pune*ti Bowl, comes 
to light in various f)ot-holes anel open eaves, 
anel, after other antics, flows epjietly into 
Lough Coole. From this there is no outlet 
on tlic surface ; but the water has been 
proved to proceed undcrgiound into Gal- 
way Bay, discharging below tide-level. 




Natural 


II. — In the Underworld Rivers of Netherworld 

At Marble Arch, near Enniskillen, a the finest stretches of this great water- 
mountain stream has carved a chain of cavern are reatrhed from below. The first 
enormous galleries and soaring vaults in explorers made their way up in a boat, 
a limestone hill that barred its path, but a dry entrance has now been discovered. 
Above the eomnieneenient of its darksome which involves, however, an awkward and 
journey the river eomes down a gorge, intricate climb that few people would 
ending abruptly in a fa<?e of limestone, attempt. As nearly always happens with 
IJiO feet sheer, against which it has been underground streams, the continuity of the 



Mate: 

The Landing Place in the Vast Cave at Padirac, France 

A squadron of boats is at hand to conduct the more adventurous along this wondrous river, whose 
cascades and difTicult portages caused the original explorers a world of trouble 

known to pih* up its waters in flood-time water-cavern is broktm at several points, 
right to tlie top. In the cave at the base where the streams flow under the rocks 
of this cliff trunks of trees can be seen in a kind of inverted siphon. Thus, the 
jammed high in the roof— a standing witness channels through which Lough Mask, in 
to the furious strength of the winter Connaught, drains into Lough Corrib are 
torrent. One can swim down-stream a quite im|)enetrablc to man, I was once 
short distanei*, and tlu‘n the roof comes induced to don a life-licit and attempt to 
down to the water. The hill beyond is find a way upstream from w^hcre the river 
pierci'd in many })la(*es by pot-holes and from Noon’s Hole, already described, flows 
wide cavities, where the superineumlx'nt out at Ooboraghan ; but similar difficulties 
strata have binm undermined and eollapscil, soon drove me back. 

and these give >wx*ess to the river. But The behaviour of the Manifold, wliich 
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runs below the ground for some miles trace the wliole of its course. The lime- 

before emerging close to Dovedale, is well stone formation of the Ptnniiu' is respon- 

knowm to tourists in Derbyshire; but in sible for the underground rivtTs of tiu* 
the same district there are mysterious Peak, lloth Peak C avern and tlu‘ Spt td- 
risings, fed by underground streams, about well are traversed by the sanu' rivtr, »mu 1 
which we know absolutely nothing. A the exploration of these eavirns entailid 

compact illustration of the vagaries of a gn^at deal of acpiatie exercise*. One ot 

limestone streams, which anyone can see the most exttaisive in ground-plan is the 
without dilheulty, is the up|)cr course of l^agshawe Pave rn, wliieh is tlu* work of a 
the Dale Beck, near Inglcton. From the stream that now cuts iu*ross tlu* head of 
arched mouth of (iatekirk C'ave it eonu‘s the (‘avern and (lows down a gallery lud ye t 
into the daylight as a gooel-size*el stream. cxplore*el. I shall never Ibrget the* anxiety 
At the expense* of a scramble anel a long of a night se>m(* wars ago, whe‘n twei IVie nds 
crawl, one can make erne 's way inte) the got leist in this cave rn, anel we. in t lie re*se*uc 
cave itself, where the undergrounel rapiels, party, (\‘are‘el all the time* we* were* se arching 
pools, and waterf'alls are very impre'ssive*, for their traces that the* river might e)ve‘r- 
anel enable one to realise the 
deafening uproar e*auseel by the* 
concentration of ee*hoes in a 
water-cavern. A few hunelreel 
yards le)we*r the* rive*r (piie*tly 
slips away into its be‘d, anel 
nothing is visible l>e‘yonel but 
the dry storm-e*enirse*, exempt 
an exld pool or two fe*el by the* 
hidden waters. But at We*ather- 
eote Cave there* is a inagnilice nt 
scene. From the cliff walling 
an ofK*n pot-hole the river 
sudelenly leaps out of a l)lae*k 
tunnel, falls 90 feed in a splenelid 
cascade, and thunders on into 
another arerhway beneath our 
feet. And ne>w for se*veral miles 
the old river -tM*d is a dry 
pavement, with here anel there 
a gash or pit, at the bottom of 
which the waters can Ik* he*ar<l ; 
until at Gexl's Bridge the river 
comes welling out from under 
natural masonry, bedore plung- 
ing down the famous Ingleton 
Falls, in a gorge cut in the 
Silurian strata. 

The Beck, which disappears in Gaping flow into the Dungeon — a subterranean 
Ghyll, Is the same stream that traverses the [xjt-hole connecting the upjxfr and the 
Ingleborough Cavern, and for twenty years lower scries — and cut off our retreat. We 
persistent attempts have been made to saved our friends, and mi ou*^ with no 
26 39 ^ 




Natural 


II, — In the Underworld Rivers of Netherworld 



inisha.]) ; but on iny next visit to tin* cave 
1 round the Dungeon suluncr^td beneath 
a swirling Hood, and the lonj^ suite of 
passages in wliieh we s|)fnt tliat exeiting 
night eoinpletely drowned out. 

During recent y(‘ars parties have !>e(‘n 
cut off for twenty -four hours at a stretch 
by sudden thiotls in (iaping (ihyil and 
llelln Pot. Ihit the most thrilling incident 
happened in P.Mt). wht n the present writer 
was one of an exploring party caught in 
the depths 4>f the Kast water 
Pavern, in Somerset, by a Hood 
pouring in at tiu* <‘nt ranee 4(H) 
feed above' our heads. Hours 
were* spent in a elillieult tra- 
ve*rse* freun erne* branch eif this 
savage* anel elange rous cave to 
a paralle*! branedi. euily te> e*n- 
ce>unte*r ane>ther te>rre*nt wIutc 
no human be ing cenild live : and 
it was only ufte*r preparations 
hael be'eii maeh* for ke*e*ping alive 
on a starvatie>n allowamx* fen* 
several elays, that a te*mfH)rary 
abateine*nt in the IUkhI cnabK'd 
the party te> rush the exit. 

This cave, whi(*h avbsorbs a 
small stre'am on the toj) of the 


Mendip Hills, is one of the feeders 
of Wookey Hole, where the river 
Axe flows out from mighty vaults 
and huge underground lakes, some 
of them inaccessible to man. An- 
other feeder is Swildon*s Hole, in 
which exploration has been stopped 
at a depth of 300 feet by an im- 
passable GO-feet waterfall. In 
Eastwaier we have gainc'd a depth 
of 550 feet be low the surface, the 
deepest yet reiu*hed in liritain. 

The* rapidity with which these 
nndergrihind waters rise to a 
height far beyemd their e)rdinary 
volume is astouneling. Some of 
the* subt(*rranean rivers of the 
C’emt inent, on the othe^r hanel, arc 
big enenigh unele^r neirmal e*oneli- 
tieais te) make e'Xpleiratiem beith tejil- 
semie* and hazarelems. Those whie*h run 
through the* eaves of Han, in Ihlgium, 
anel eif Adelsberg, which has been me‘n- 
tieined as the* longe'st in Eureipe*. are, as 
a rule*, phu'id enough for teiurists te) be 
taken threiiigh in be)ats without the le*ast 
elang(‘r. Ve*ry eliffere'iit is the* suere'ssiein 
e)f subte rrane*a.n geirge's. rapiels, anel wate*r- 
falls. by which the He‘e*e*a cuts its way 
threiugh the gre*at barrier e)f the Karst te) 





An Impetuous Stream issues from the Ricklow Cave, 
near Monyash, Derbyshire 
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The Interior of the Cavern of Proumeyssac, in the Dordogne 

This mighty cavern, 471 feet in extreme depth, and 180 feet long by 120 feet broad, has been cut out, 
it is believed, from the bottom to the top by the swirling action of an underground stream. The 
mound in the centre, nearly 400 feet in height, consists of debris washed down from walls and roof 
by the action of the hidden river when swollen by flood 
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the Adriatic. This is one of the most 
stufK*ndous examples of river scenery on 
the facH! of the Though but a 

portion of the total distance traversed is 
accessible (some 2,100 metres, ending in the 
Lake of Death), the exploration, lK‘gun in 
1840, was not linished till 1898. Foaming 
down a series of falls, the Hceea plunges 
into a cave, the roof of which is pierced 
witli chasms, one of which gives access to 
the stream. The river r(‘ap|K*ars at th<‘ 
bottom of a firofound canon or doline, 
plunges again, and again r(‘appears, In forc 
taking its final l<a[) into the gloomy 
entrails of the Karst. Tracks have been 
engineiTed along the sides of these open 
eaiions, and still more sensational galleri(‘s 
and bridges have b(‘en constructed in the 
subterranean gorges beyond, where the 
roof is at least 240 feet above the river, and 
mostly far lieyond the rangi* of vision. 

The later course of the Hceea is unknown. 
In truth, there are few caverns where it is 
possible to enter with the stream and come 
out at its exit. The only one known in the 
IJritisli Isles is at Hoho, in ln*land, where 
a small river pierces a lim<*stone barrier 
from side to side, creating an almost in- 


extricable labyrinth of passages in the 
interior. A more celebrated example is 
the great cavern of Bramabiau, in the 
Cevennes. There, the Bonheur river is 
engulfed in an open tunnel, and, after 
traversing a complexity of cavities and 
fissures, flows out through a gallery navig- 
able to small boats. The Tindoul de la 
Vayssi^jre is noted less for its river than 
for its underground lakes. Here, as at 
Padirae, stairways liave been erected to 
enable the public to visit the interior. 
The stream that runs through the Corn- 
bet tes, in the department of Lot, gave 
the original explorers serious trouble, from 
the impossibility of using boats. 

Marvellous underground rivers are to be 
found in all parts of the world, found, but 
not always traced or even seen. What 
b(‘com(‘s of the many rivers that plunge 
into impenetrable holes ? What becomes 
of the water from the Mediterranean that 
runs into the ground close to the shore, 
on one of the Ionian Isles, and in its down- 
ward course— inland — drives the water- 
mills of Argostoli ? This instance seems 
to focus in itself all the unfathomable 
mysteries of the waters under the earth. 



PkMit: t.. A. JtmMtr 


The Third Chamber at Wookey Hole 

Observe the white head of a man, about the middle of the photo, aculptured by, and reAected in, 

the water with extraordinary fidelity 
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Trade Winds 

The Road-makers of the Ocean Highways 
By REGINALD C. FRY 


T he average landsman is aceustoined 
to look upon the wind as a poor 
sort of friend. Even in its absenee 
he may blame it ; when, for instanee, he 
swelters Ix^nciath the glare of a fierce sun, 
iEolus often r<*fusi's to release the lightest 
of breczc‘S. On the other hand, when the 
weather is penetratingly cold, and a westerly 
gale drives the rain through and through 
the stoutest of clothing, he roundly de- 
noimces the keeper of the winds as a 
tyrannising bully. 

With our elimatie conditions, we are so 
used to this idea of inconstancy on the part 
of the wind that we can hardly imagine a 
sU*ady breeze that blows, season in and 
season out, all the year round, without ever 
changing its course, or that, so far from 
plaguing man, works night and day in his 
service. 

Yet, such winds, both never-failing and 
constant as to speed and direction, blow 
regularly across the ocean 

ce*rtain latitudes. Such 
an onstant ^^inds are helpful 

not only to the sailing ships which still 
sturdily plough the seas, but even to the 
mightiest of steamers, whose weather-wise 
skippers reckon to add some usc‘ful knots per 
hour to their going when the welcome and 
sought-for Trade Winds are encountered. 

From the very earliest of times the Trade 
Winds of the North Atlantic were, on 
account of their helpful constancy, the great 
ocean road-makers followed by traders 
to the West Indies and Central America. 
It was thus that the name by which this 
ocean helpmate to man is known came into 
being. In the days of Columbus and his 


intrepid crow, the “ Trades ” were thought 
by them to bt' a visitation fn>m Cod as a 
punishment for th(*ir bold daring in sei king 
a new land in the Wc‘sf . So |K*i-sist(‘nf ly did 
they blow against them from the north-east 
that Columbus's men. wIumi honu ward 
bound, thouglit that the same winds which 
had helped th(‘m when going w(*stward to 
America weri‘ s(Tit to prevc'iit thcmi fix>m 
ever rea(‘hing Spain and home again. The 
cause of the phcTiomenon is simply under- 
stood, howev(T. 

At cither jKile is a n*gion of calms, esti- 
mated at from on(‘ to oiU‘ and a half 
degr(‘(»s in exb nt. Out- 
side this is a district ( x- 

.... Calms 

tending lor many degn‘<‘S, 

over which prevail winds running from all 
directions towards either pole. Heyoml this 
(southward and northward of the Ecpiator) 
an* th(‘ calms of (’aneer and Capricorn 
resjH‘ctiv(*ly. Further towards the K(]uator 
still are the lx‘lts of the north-east and 
south-east Tracies,” sejiarated by tlie 
zone of ecpiatorial variables and rains. 
These* fae*ts arc* readily to be followed from 
the diagram on the following pag(*. 

Bearing in mind the rotatory motion of 
the earth from west to east, it will lx* und(‘r- 
stood that a current of air corning from 
the North Pole, where the earth’s motion 
is scarcely felt, towards the Equator, would 
— the farther south it travelled — find itself 
more and more affected by the rotatory 
motion. One can imagine the earth slipping 
from under it, as it were, as it spins round 
from west to east, so that the current of air 
flying south would deviate from the straight 
line and get sent away to the westward. 
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It would, therefore, blow from the north- 
east ; in the same way, the s<juth wind 
eoniing north would l>e converted into a 
south-east wind. 

Now the prevailing winds fK'tween the 
fK)lar ealrns and the calms of CamicT arc 
w^inds which blow towards the Pole, so that 
the current of air which blows towards the 


extent traversc‘d by the north-east Trade. 
Its history does not differ materially from 
that of its rival, except that at parallel 
thirty it has nearly done its travels, whereas 
the north wind is only just setting forth. 

One w4nd has made the circuit of the 
glolxs just as the wind it meets wdll have to 
make the same circuit. It has started from 


E(|uator must over-run th(‘m — as, in fact, the South Pole along the upper air road 
it does until it reiwhes the thirtieth paralk*! (the proc»edure is the same in the southern 

of north latitude. There it meets with a hemisphere as in the northern), has encoun- 
tered th(‘ strong 



north-west wind 
w h i e h overlies 
and blows above 
the south - east 
“ Trades ” ; has 
pushi'd against it 
so hard as to 
repeat at Capri- 
corn wdiat was 
done at Cancer, 
and has swept 
resistlessly over 
thirty degrees of 
latitude as the 
south-east Trade 
Wind. At that 
distance from 
the Equator it 
has been met by 
the north - east 


Diagram Showing General Direction of Winds on the Earth’s Surface Trade Wind. 


With the im- 


oounter current of ecpuil strength, and the petus acquired by rushing over a run of 
Im'o op]N)sing bodies meeting, cause a thirty degrees of latitude apiece the two 
prtvssure or stagnation in the air at the winds are hurled at one another, and are 
[Kiint of contact, the stagnation produced forces! to scale the heavens in order to 
Ining the calms of CanetT, wiiieh stietch avoid each other. Then northw'ard and 
ov(‘r live or six digrecs of latitude. soutluvard they rusli respectively. 

Neither opiKUU'iit Ining able to conquer. Steady as the Atlantic Trade Winds are, 
lK>th winds descend — the north wind to pur- those of the Pacific Ocean are still more 
su(‘ its southerly course to the Equator, the constant. Here the ocean road-makers are 
south wind to lly omvards to the North found at their Ix'st. In the Indian Ocean, 
Pole. howTver, there is a variation, for Asia, on 

The wind which the northern giant met the north, intercepts the atmospheric cur- 
at imrallel thirty was a south-w’cst wind, nmts, and the Trade Winds are constant for 
wrhich had bk)wn above and across the the year round only in the southern belt. 
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IV. — In the Depths : Artificial 


Harvesting the Sea 

Captains Courageous*’ — How they Gather their Silver Harvest from the Depths 

By HORACE G. DAVIS 


I T has been said that tlie fisherman is 
like the poet — born, not madt'. Per- 
haps this is true as ri'gards the 
patient river angler, l3ut the salt-\vat<T 
sportsman d(K‘s not n(‘ed to draw so ext(‘n- 
sively on his jiatienee, for then* is exeiting 
work to be had among the eels and tin* 
eodling round our coasts. There is the deep- 
s(*a sailor sportsman, who, with a sturdy 
harpoon in his liand, crawls to tin* lower 
end of the martingale below the bowsprit 
of a big wind-jammer,'* and there hunts 
the porpoises that play in the undisturbed 
water just ah(*ad of the vessel's bows. The 
fish hunter must not fear a sudden ducking 
as the great ship lowers her nose into the 
seas, l)ut must for ever keep his cyvs open 
for a rising shadow. When the great curved 
back comes up, the harpoon must be driven 
home, and then, between the dripping man 
clinging desperately to the martingah* un<l 
the doomed tish, ensues a titanic struggle. 

With what pl(*asure one tliinks 
of lionito fishing, with a bright 
.ship's spoon as a bait, the quick 
snap of the agile fish, tlie hauling 
up of the line, the grabbing of 
the fighting fellow in a piece of 
cloth provid(‘d for the purjiose, 
and later a bonito steak for 
breakfast. 

This is only the ‘‘sport” of 
sc*a-fishing ; there is another and 
more serious side in which m(*n 
go to sea to secure the finny 
denizens of the deep to provide 
themselves and their families 
with their daily bread. The 
“ tinned - salmon ” familiar in 


households provides a vast number of men 
and women with constant (‘inployment, and 
in America the industry has now assumed 
such gigantic proportions on the FrasiT and 
other rivers of Hritish ('olmnbia that huge 
canneries havt* been erect i‘d and the cultiva- 
tion of the fish carefully l(M)ki‘d after by 
enonnous “ hateh<‘ries." On the l)l(‘uk 
Newfoundland banks are the ll(‘(‘ts of the 
cod fishers, whose life has been brought 
before most of the* r(‘ading world by 
Kipling's “(’aptains Courageous.” 

At houK* the rnil(‘d Kingdom has a vast 
fishing industry, in whi(‘h ov(‘r 7,000 boats 
are engaged 1,100 trawltrs and 000 oil 
or st(‘am-|)rop(‘ll(‘d drift (*rs b(‘ing r(‘gis- 
tered at Knglish North Sea ports alon(\ 
There arc* really two great typ(*s of fishing 
carri<‘d on in these home waters, one by 
means of the* trawl and the other by the 
drift net, the former bc’iug ust*d for catch- 
ing the “ white* ” fish, viz., cod, plaice, etc.. 
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The Harvest of the Sea 
A North Sea haherman hauling in his nets 


DELIVERING BOXES OF FISH ABOARD A STEA 

( {Dm 

Aittr it! trtwl is htuledi etch iithing-boat packs ths catch in boxes with ice and salt, and sends off its boat 
employed in the industry are placed under the supreme command of an Admiral/' ^ 





CARRIER AT NIGHT ON THE DOGGER BANK 

R MaHmia) 

««ilory to the eteim curier, which waitt, with steam up, to convey the harvest of the sei to market, 
is as much an autocrati in his way, as the gold-braided admiral of a British battle-fleet 
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iv.-in the Depths Harvcst of the Sea 



ami the other exclusively used for herring. 
In England and Wales the trawling interest 
is of preponderating importance ; in Scot- 
land, liowever, it provides employment for 
only 10 [KT cent, of the* fishermen, and this 
low projK>rtion is steadily decreasing north 
of the Tweed. South of the Tweed the 
increase has been between five and six 
hundred since 1911. 

In trawling the vessel tows a large le‘g- 
of-mntton-shap(‘d bag-ne't asteen, which is 
attju*h(‘d to th(‘ boat by a stout manilla 
warp. This n(‘t is drawn along the bed of 
tlu* sea, and inside is a smaller bag. The 
fish simply swim or are swept into the 
mouth of the outer net, and, once in. they 
are prevented by the smaller funnel -sha[K"d 
inn(‘r net from getting out again. To-day 
fleets have their regular " grounds " on the 
Dogger Bank and other favourite fishing 
phu‘es, and are usually owned by large 
eomnKTeial undertakings. The vessels 
employed an* plae(‘d under the supreme 
command of an Admiral," who is as imu*h 
an autocrat, in his way, as the gold-braided 
admiral of a British battle-fleet. 

When, at the appointed time, the trawl 
is hauled, and the silvery struggling masses 
of fish emptied upon the trawlers’ decks, 
there comes the busy time of ‘‘boxing’’ 
the fish. "Boxing" is pac*king the catch 
in boxes with ice and salt, and then placing 
them in the sturdy dory- the fishing vessc'l’s 
only boat — bobbing under the lee of her 
parent vessel. The dory, once packed with 
her share of the deep-sea har\est, is rowed 
to the waiting carrier, lying-to with steam 
uf), ready, when loatled, to hurry away at 
full speed to market. Other boats of the 
fleet take their catch into |X)rt themselves, 
where their takings of the har\’est are 
dunijcd in with the vast mounds of fish 
and sold by auction in the fish market. 

The har\csting of the seas and the 
lalwuring of the har\csters go on through- 
out the year, no matter whether it is a 
glorious evening in midsummer, w^hen a 
curious " landlubber ” may be aboard, or 
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The Old Style of Sailing Drifters 

A fleet of old-fashioned sailing: drifters in Lowestoft Harbour. These picturesque crgft are 
rapidly g:iving: place to steam-propelled vessels 
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And the New Steam Drifters 

The hundreds of steam drifters which have been built during the last ten years are largely 
responsible for the increased activity at our fishing ports. The life of the fisherman is of 
the roughest, the perils are great, and the risk of financial loss is also heavy Nets worth 
from £100 to £300 are often lost in a single night 



IV.— In the Depths Harvcst of the Sea 


Artificial 


in the depth of winh r, when out of the 
^isty darkness (!omes tfie whistling spray 
that cuts the skin like a knife. 

Just as vast is the herring fisliery in 
which the drifter is exelusively enjrajired. 
Startin^]r in the Seottisli firths in January, 
tlie fleet visits Nortli -eastern England dur- 
April, May and June, turns slightly 
north from July to S(‘pternb(T to ^ive the 
Berwick and Eyemouth men a ehanee, and 
finally ^(k s south to make V’^armoutli and 
Lowestoft hives of industry from Oetolxr 
to December. 

The method eniploy(‘d is entirely different 
from the other tyi)e of North Sea fishing, for 
in this ease the drift net 
Th® Herring us(‘d. Eiu*h boat will 
Fiehery ,, shoot one-an<l-three- 
quarter miles of lU'ts, which trail out astern 
of the vessel. TIu* far-r(*aehing nets arc* 
buoy<*d by canvas globes floating on the 
sea's surface, and an* kept hanging, in a 
[H*rpendicular wall of fine strong eott<ni- 
inesh, by tiu* weight of the sole and mes- 
seng<‘r ropes attached to the bottom edge*. 

Let us prcKwd to sea with one of these 
power-driven vesse ls to watch the harvesters 
at their work. Observe, while the vessel 
forges ah(*ad, how anxiously the cr(*w wateh 
for the unmistakable signs of a shoal. Right 
ahead on the dark expanse* of rolling sea is 
a gleaming patch like a nuM>n-lighted area 
amidst dark clouds ; that silvery area is the 
herring shoal, giving off the phosphoric light 
by which they an* known. The order is at 
once given to ‘‘ shwit " the nets, and over 
into the depths of the water, the sixty of 
them go, each one tifty-cMid yards in length, 
whi(‘h means half an hour of strenuous 
work. 

When once it has taken up the required 
|>osition, tlie vessel is stopped and allowed 
to ride by her nets, keeping them taut 
by her superior drift. Into this wall of 
spreading network the herring swim in their 
hundreds and thousands ; pushing their 
heads vainly through the mesh and getting 
caught by their gills, they are held fast. In 


two to four hours' time the steam capstan 
aboard the fishing vessel begins to haul in 
the nets with their prize. Anxious eyes 
w'ateh for what the nets contain, for there 
is a great disparity in the size of a catch. 
Two vessels may shoot their nets a few" 
yards from each other, and while one may 
secure a hundred crans " (each eran Ixiing 
870 fish), which at present prices may 
mean £2(K), the other boat may be only able 
to show^ as many shillings’ w'orth for a 
night's work. 

Then comes the rush to })ort, w’here the 
eyes of the shore partner ” wateh for 
inlffs of steam from th(* syren that tell the 
(fuantity of fish aboard, for it is one wdiistle 
for every ten eran stowe d beneath the deck. 

It is now the turn of Scotch fisher lassies, 
who have* followid the white finny hosts 
from Scalloway in the Shet lands, and Storn- 
oway in th(* Hebrides, through Fraserburgh. 
Eyemouth, Berwick, Scarborough, to the 
great festival of Yannouth and Lowestoft. 
Clad in their great sea-bfK)ts, the fisher girls 
set straight their oily ” aprons, and 
adjusting the wads of cotton that protect 
their thumbs from the sharp ’’gutting” 
knife, stand in all weathers ready at the 
pickling tub. 

With a quick flash of experienced eyes, 
the Scotch girls deftly pick out the various 
qualities, and, having removed the gills at 
almost the same moment, add the necessarj^ 
salt, and pack the fish in barrels ready for 
shipment abroad : whilst other women are 
*’ gutting " the fish for curing. Working at 
full sjx'cd, the girls wfill earn eleven shillings 
in a single day. 

Recently, certain trawders have com- 
menced to trawd herring, much to the dis- 
gust of the drifters, who 
argue that by this method 
spawm and immature fish 
will be ruthlessly destroyed, and in time 
seriously affect the fishing. It is suggested 
by some of the fishermen that these girls, 
as a means of protecting the industry, 
should refuse to handle the trawled herring. 


To Protect 
the Industry 
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Fish for the Easter Market at Grimsby Dock 

Immediately before Holy Week the demand for fish, which comes from London especially, keeps all hands busy in the watery fields whence the I 
man culls his harvest. The rewards of enterprise are curiously unequal One vessel may earn £.200 in a single night, while another a few yards 

vrill take only 200 shillings 
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The Mystery of the Pygmies 

A “Fable” from the Classics Proved True in Real Life 


By E. A. 

H istory, which is never so interest- 
ing as when she repeats herself, 
has within the last few months 
been chi})licatin^r one of her fascinating 
chapters of surprise's. Two stalwart ex- 
plorers, in Captain C(*eil Rawling and 
Mr. A. F. R. Wollaston, are home from 
Dutch New Guinc'a, to tell us of a new 
racH* of pygmies that they have discovered 
there, dwelling on the Hanks of the great 
Snow Mountains. So th(' frontiers of 
dwarfdom are thrust l)a(*k to enjbrace 
unotlu r domain, and fal)le comes to life 
before our eyes. 

The twin wondc'rs of modern discovery 
in the wilds are th(‘ great man-like apes 
and the tiny ape-like men. 
When King George was 
born the world still dis- 
believed Du Chaillu’s statenu*nt that he had 
seen gorillas, still n'fused to credit thc‘ exist- 
ence of such animals; yet llanno, the 
Carthaginian navigator, visiting the tro- 
pical west coast of Africa in b.c. 850, has 
H'cordt'd his expt'rience then* of either 
gorillas or chimpanzees. It took nineteen 
centuries to make the mightiest of the 
primates a creature of real life to the world. 
Tlu' pygmies took rather longer to estab- 
lish the fact of their existence. The litera- 
ture of the classics teems with references 
to them ; the folklore of Africa and Asia 
and Europe bases many of its strangest 
stories U})on pygmy life. Our nursery 
tides of gnomes and fairies, goblins, pinkies 
and brownies have undoubtedly come 
down, generation after generation, by 
word of mouth, from the dim, primeval 
days when pygmies wandered dryshod 


BRYANT 

across the land-bridge that connected India 
with Africa, and when the island of SierK 
w'as part of the highway from northern 
Africa into Southern Europe. Although 
no pygmy in the wilds has ever seen pencil 
or paper, yet the race is immortalised in 
the company of Trojan and Greek, and 
until modern times has been regarded as 
equally mythical. Homer, who lived in 
the ninth century B.c., began the story, 
comparing the arming Trojans, rushing to 
war, with cranes migrating to the pygmies’ 
land : 

** So when Inclement winters vex the plain 
With piercing frosts, or thick-descending 
rain. 

To warmer seas the cranes embodied fly. 
With noise, and order, through the midway 
sky, 

To pygmy nations wounds and death they 
bring . . . 

Aristotle knew full well of the existence 
of pygmies ; Herodotus describes them as 
battling with the storks 
which came to raid their with 

cro})s. These and other Storfca 

ancient writers got the main fact correct as 
to the existence of the little people; but, as 
in other dealings with natural historj*, they 
mingled the marvellous with the matter- 
of-fact. Their tales of pygmies with 
pygmy horst's and other tiny, domesticated 
animals, of the tiny people having to cut 
down their crops with axes, of their re* 
quiring a ladder to mount into the goblet 
of Hercules, w^ere, of course, as fabulous 
as the legend of their fashioning the 
$l)ear of Odin and the world-shaking 
hammer of Thor. And because of this 
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The Battle of the Pygmies and the Storks 

Although Homer, Herodotus, and other ancient writers referred repeatedly to the existence of 
pygmy races — which they represented as waging desperate warfare with the storks that came to 
raid their crops — until quite recently the modern world refused to credit the existe.tce of such 
miniature people. Now, however, various expeditions have proved their existence in several 
parts of the globe, and they have even toured the world on exhibition 
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leaven of romance the whole story of own peculiar laws. sjK'akin^ their own 
pygmies was discredited. It was not until isolated language, should have existed 
Schweinfurth, Livingstone, and Stanley throughout tlie iiges. without tluir pre- 
burst into the twilight gloom of the African senee on the earth being known to man- 
forests and discovered these little relics of kind in general. For jiygmies. although 
the days before history, that the kingdom divided by ethnologists into but two groups, 
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African Pygmies of the Border Regions 

They have been in the world, but not of the world, unchanged, undeveloped, since their larger fellows 
emerged from the caves or dropped from the trees to make themselves habitations on the ground and 

set up the first of civilisations 

of the midgets swam into the ken of the Negrillos and Negritos, an* many in point 
world. They have Ix^cn in the world, but of both tribes and numbers. We hud 
not of the world, unchanged, undeveloped, them in the Andaman Islands, in the Bay 
since their larger fellows emerged from the of Bengal ; we have half a dozen distinct 
eaves, or dropped from the trees to make tribes of them in flu* Congo; we hav(* the 
themselves habitations on the ground and tiny Bushmen of South Africa, tlu* ancient 
set up the hrst of civilisations. Aetas of the Philippine Islands, the Samangs 

It set»ms almost incredible that these of Malacca, and pygmy tribes in the Solo- 
most interesting of all savage peoples, mon Islands in Formosa ; and now these 
living a specialised life, governed by their little images in Dutch New (Guinea. Sir 
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Ray Lankester holds that the Veddas of 
Ceylon — |Krliaf)s the most primitive human 
beings on earth — th(* Toalas of Celebes, 
eertain tribes of Helooehistan, and the 

monkey-men ” of Randra-Loks, east of 
the Indus, b(‘lonf,^ also to the p\7(my 
tribes. 

Was Herodotus wholly inaeeurate in 
deseribin^ his jiy^onies as defending; their 
erops against ^^reat birds ? ( Conventional 

views are against liirn, not so imieh (m the 
^rround that cranes 
and storks ji r e 
water - frecpientin^ 
birds as on th<‘ 

r o n d t h a I \ 

I lilies ar(‘ always 
<leelar(‘d modtrn 

to ^H|H| 

eultivat(‘ erops; 
but the latest dis- 
eoveries in I)nt(*h 
New (hiinea ^ |j|H 

on th(' side* of ^ 

the anei(‘nts. The 
'lapiros. 

I y k n o n 
midgets are* called. 
do cultivate crops. 

The y cultivate A Pygm: 

sweet potatoes, 

te)baee'o. anel su^amine*. This fact <‘on- 
stitutes rather a ** facer " fe)r those who, 
ar^uin^ from particular to the pemeTal. 
have* laiel it down that the midgets 
of the‘ wilds never cultivate, never have 
cultivated. There is still a chance that 
Herodotus was right ! African pygmies 
of to-day have no crops, it is true ; but 
th(‘N- de) wage war upon the giant cranes 
which haunt the head waters of the Nile. 

Although modern travel has caused the 
book of hidden men's lives rapidly to ex- 
pand its chapters, over thirty years have 
ela[>sed since the first pygmies >vere seen 
in Europt'. Two were brought to Naples 
by the traveller Miani, w^ho got them in the 
Mombootoo country, south of the Welle 


A Pygmy Woman 


River and west of the Albert Nyanza, in 
exchange for a dog and a calf. They 
llourislud upon kindly treatment and good 
living, and eventually reached the stagger- 
ing h(*ight of 4 feet 8 inches. Then w’e 
had no more real jiygmies in Europe until 
Colonel ,1. J. Harrison brought six — four 
men and t\vo women — to London in 1905. 
The scientific w'orld had never been so 
stirr(‘d since the first anthropoid ape made 
its appearance in England. Their height 

ranged between 4 
feet and 4 feet 
inches. They 
knew' the use of 
fire and, in a 
primitive w’ay, iron- 
snu lting and work- 
ing. Their spear- 
heads are of iron, 
smelted and 
worked by theni- 
selves, and the tips 
are poisoned with 
1 a virus of terrible 

I IIIBp poteney. They liv(‘ 

forest — huts only 
^ 4 feet in height, 

Woman bare of any sugges- 

tion of furnitun*, 
and entered by a low opening through 
which the tenant crawls on all fours. 
Spears are their only assets. These con- 
stitute the purchase price of a bride, 
and upon the product of the weapon they 
live. They attack and kill the mighty 
elephant ; they hunt the okapi. It is a 
strange fact that the discovery of the 
Congo pygmies gave this extraordinary 
animal to the knowledge of the world. 
No white man had ever seen an okapi 
ten years ago, and only tumours of its 
existence had been heard. And those 
rumours suggested that the unicorn of 
heraldr}' and legend really lived. The 
forest-living pygmies alone knew of the 
real animal, and when photos of the 
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strange beast were at last exhibited in 
London and it was desired clearly to 
fix the name, the pictures were shown to 
pygmies, who at once exclaimed “okapi.” 

At home the pygmies are feared and 
avoided by other natives. They inhabit 
the reeking, steaming forest, impenetrable 
to all save themselves, and pass their 
lives in a perpetual twilight, amid mighty 


mouth; the broad, flattened nose; the 
woolly, “ pepper-corn ” hair. In some 
the body is covered with a woolly or 
downy hair, and Dr. Edgar Geil, a traveller 
of note, when exploring unknown parts 
along the Great Wall of China, heard of 
hair-clad pygmies said to be descended 
from pygmies of twenty centuries ago, 
who fled to the wilds to escajie forced 



A Pygmy Home in Dutch New Guinea 

This photograph (one of those taken by the British Ornithologists’ Union’s expedition) 
shows a typical house in a pygmy village. It is built on piles and lined with bark 

to keep out wind and rain 


trees laced and bound together with vast, 
interminable creepers, in and out of which 
little men run like rabbits. They arc per- 
fectly naked, save for a loin covering of 
skin for the men and a costume for the 
women precisely resembling that of Eve. 
They are cleanly in their habits, affection- 
ate in family relations, loyal in marriage. 
Contrary to report, they are not cannibals. 

The same habits and method of living 
distinguish the majority of pygmy tribes. 
Eor the most part all have features in 
common : the dark skin, the ape-like 
27 


labour on the Wall. Apjiarently the super- 
stition which now protects the pygmies 
from their neighbours was not so active 
in ancient days, for China was not the 
only land in which the attempt was made 
to enslave them. They arc represented 
on some of the earliest Egyptian sculp- 
tures, and there described as Akkas, a 
name still applied to the best known of 
the Congo pygmies. 

Like the tiny Shetland ponies and 
the diminutive Shetland sheep dogs, the 
pygmies make up in intelligence what they 
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lack in inches. This statement seems 
hard to reconcile with the fact that the 
life of an African py^my to-day is pretty 
much what we may imagine that of 
a Neolithic man to have been. But 
the fact that they have so long managed 
to hide and thrive where other races have 
be(‘n blotted out is in itself a tribute to 
their cunning and adaptability. Small 
men, hu;king intelligence, would have been 


spoon made of the shoulder-blade of a pig 
or other animal. 

These little folk fashion knives vdih 
hard stone blades which take so keen an 
edge that they can cut tough bamboo, 
while axes of similar material enable them 
to cut wood for fuel and other purposes. 
Yet, with all their progress — and fire- 
lighting and tool-making and the cultiva- 
tion of crops represent miracdes in the 



A Collection of Pygmy Weapons 

The pyamles fashion knives with hard stone blades which take so keen an edg;e that they can cut tou^h 
bamboo, while axes of similar material enable them to cut wood for fuel and other purposes 


exttTiuinated centuries ago, whereas pyg- 
mies are abundant. 

But the jiygniies most recently dis- 
covered — thost' of Dutch New Guinea 
—appear to be in advance of their 
fellows. As we have seen, they are hus- 
bandmen, growing their o\vi\ crops. They 
make bows and arrow's, and use them 
W’ith astonishing skill, employing them 
against birds, rats, mice, and other small 
animals. 

Nor are larger • game immune. They 
must number wild pigs among their vic- 
tims, for Mr. Wollaston records that the 
little people, after roasting their sweet 
potatoes, scoop out the inside w'ith a 


isolated savage — they have not discovered 
the use of clothes. So horrified, indeed, 
w ere they at the habiliments of the w'hite 
men that they hid their w'omen and chil- 
dren, telling Captain Bawling, in the end, 
that if he and his party discarded their 
clothes and appeared decently naked like 
the pygmies, the w’omen might lose their 
sense of terror and return to behold them. 
These unclad midgets live some thousands 
of feet up the mountain side, where the 
temperature at night is verj’’ low, yet cloth- 
ing has no meaning for them. 

Mr. Wollaston met another tribe, appar- 
ently, of midgets, whose height exceeded 
by some inches that of other pygmies of 


Natural 


V. — Man and Progress The Pygmies 


the mountain, yet did not exceed 4 feet 
8 inches. They were less shy than the 
others, and hearing, as savages do hear 
from afar, v.f the approach of the white 
men, set out in numbers from the moun- 
tains to tlie lowlands to visit the paeiiie 
invaders. 

The stquel to this courageous visit — for 
the apj)r<vu’h of such tall and (jiUHTly clad 
strangers must have been very t(‘rrifying to 
the forest p<H)ple- is tragic in the extreme. 
In their excitement the little trilnss even 
negleett*(l tlu‘ most ordinary pri‘eantions of 
the march. They carried no food with 

them, and upon the return journey some 
thirty or forty died of starvation on tin* 
way, th(‘ country being barren of food. It 
is no land of plenty where the pygmies 
live, but all around is such absolute sterility 
that even their moderate app(*tites faiUnl 
to find satisfaction. IIow came they. 

then, first to reach the })laec in which they 
manage to find a living ? 

Bougainville, in the Solomon grouj) of 
islands, lias a race of mountain pygmies 
whose customs seem as strange and ]>rimi- 
tive as those of the most fantastic yet 
recorded. Periodically they descend from 
their fastnesses to the coast, carrying a 
number of pipes made of bamboo. They 
fill the pipes with w^ater and carry it back 
with tlu’in to evaporate, and so yield them 
salt which they cannot otherwise obtain. 
They imagine the sea to belong to the 
coastal tribes, and bear with them, in pay- 
ment for the water taken, a certain black 
pigment obtained in the mountain interior, 
and used by the natives upon the seaboard 
for decorative purposes. 

The world is getting, piecemeal, the 
strange story of its little jk'OjiIcs. Som(f 
day the whole book of pygmies will have 
to be w'rittcn. It will have to be shown 
that though they may never have pinioned 
Hercules — an army of midget warriors to 


each celestial limb — there is a great measure 
of truth in the story of a real forerunner 
of Gulliver in a real Lilliput. 
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A Pygmy Man 

The pygmies inhabit the reeking, steaming forest, 
impenetrable to all save themselves, and pass 
their lives in a perpetual twilight, amid mighty 
trees laced and bound together with vast, 
minable creepers, in and out of which little men 
run like rabbits 




A 25-ton Door, the Strongest in the World 

This round door in an American safe deposit is 7| feet in diameter and just over 23| feet in circumference. Its twenty-four round bolts each weigh 100 lb., 

and it is fitted with four time^locks. An army could not open it except in the proper way 
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How Science has Devised Impregnable Strongholds where 
Wealth may be Stored without Fear of Burglars 


^kLTIIOUGH much has bc‘on written 
about safes, little has been said 
about strong-rooms. The reason for 
this is not difficult to seek. It is j)rincipally 
in the banks, insurance companic's, and the 
safe deposits that wc find these ^iant 
rooms of steel, and naturally these insti- 
tutions are not particularly anxious to let 
all and sundry know the secrets and strcn|i[th 
of the devices they have erected for the 
safeguarding of their bullion and treasures. 
Nevertheless, it is possible to record the 
history of the strong-room, and a fascinat- 
ing history it is. It had its birth scarcely 
more than one hundred years ago in the 
great oak boxes, clamped with iron and 
provided with formidable clasps and locks. 
In the Bank of England's museum may l>e 
seen an old oak chest which was the Old 
Lady of Threadneedle Street’s first strong- 
room, It is little larger than a conunon 
seaman^s chest, and in this the Bank stored 
its cash, notes, and valuable papers. 


It was not long before man's faith in 
the strong-boxes of oak was rudt ly shattered 
by the ease with which tlu* burglar of those 
days opened them with a line saw and 
chisel. Then came strong-rooms built of 
bricks, followed by still stronger re(’eptju'les 
erected of hard Staffordshire blue bricks 
laid in cement. The openings into these 
chambers were gained through strong iron 
doors possessing heavy bolts and locks. 
But the burglar got through them. To 
make them, as they thought, absolutely 
burglar-proof, the vault-maker built the 
entire room of steel, the opening consisting 
of a double door having two locks, double 
hinges, and many other ingenious con- 
trivances calculated to daunt the most 
persevering thief, and force him to admit 
that, at last, here was something he could 
not break open. Special steel plates were 
made, possessing great hardness and tough- 
ness. This was to resist the vastly im- 
proved drills and “ jemmy ” of the burglar. 
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Strength Personified 

An electrically protected rectang^ular door in an American 
safe deposit 


Tho Jattcr at once called science to his 
aid. and showed how he could attack and 
beat down tlie defence by a small pinch of 
nitro-|»l\ ei'rine ingt^niously applied and earc- 
fully exploded. The vault-maker then 
turned his attention to armour-plate, and 
erected his strong-rooms of this metal. 
Yet again the burglar was successful. He 
produced a new cutting tool which did the 
work with even greater ease than dynamite 
or nitro-glycerine. Now, here was a prob- 
lem ; the burglar had shown his ability 
to cut through steel plates with ordinary 
ease, and to turn out something that was 
absolutely proof against all his devices was 
indeed a difficult task. 


Yet, the vault - maker 
would appear to have at 
last succeeded, and it is the 
tioast of these experts that 
many of the strong-rooms 
found in the more up-to- 
date safe deposits, banks, 
and other institutions are 
not only burglar-proof, but 
proof against attack from 
armed mobs and also from 
earthquake shocks. Their 
great steel w^alls are abso- 
lutely undrillable on ac- 
count of the hardness of 
the metal employed, while 
by welding the plates to- 
gether it is virtually im- 
possible to burn through 
them. Then by means of 
time and combination locks 
it is impossible to open the 
doors without the key, and 
a knowledge of the combin- 
ation, once they are closed. 
As a further precaution 
many of these strong-rooms 
are so designed that an 
electrical alarm is sounded 
should attack be made upon 
them, or the basement in 
which they are situated is 
flooded with water the moment their me- 
chanism is tampered with. 

It is in America that the construction 
of strong-rooms has been dcv(‘loped to a 
fine art. Take, for instance, the Carnegie 
Safe DejK)sit vaults recently completed in 
New York. From first to last they took 
two years to build and cost over £100,000. 
Tlie vaults here are in reality two huge 
steel boxes, placed one above the other in 
the basement of one of New York's latest 
skyscrapers. The lower one is 180 feet 
long, 31 feet vridc, and 10 feet high, and the 
upper one 85 feet long, 20 feet wide, and 
10 feet high. They are made of the best 
Haiwejdscd nickel-steel armour-plate. In 
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all, some 1,400 tons of this metal was called 
into requisition, a greater quantity than is 
used in tlie construction of a modern war- 
ship. None of the plates of which these 
vaults are constructed weighs less than five 
tons, and soniC of them turn the scale at 
50 or 60 tons apiece. Indt'cd, the two 
biggest plates arc the largest pieces of 
armour-plate ever forgi‘d for any purpose. 

These plates, which form the slu'll of 
the vaults, are 5 inches thick, excoj)t at 
the o}>cnings for the doors, where the 
armour is 18 inches thick. No bolts or 
rivets were used in the construction of these 
strong-rooms, the j)lates interlocking into 
each other by means of wedge-ends and 
channels. This means that the completed 
structure is, to all intents 
and purposes, one solid piece 
of metal, and any force ap- 
plied to the joints has only 
the effect of tightening the 
grip of the wedges. 

As a further precaution, 
a fire-wall of concrete, 1*2 
feet thick, was laid around 
the vaults, except, of course, 
at the doors. Then, under- 
neath, comes the foundation, 
which consists of 10 feet of 
alternate layers of concrete 
and rails, laid flange to 
flange, built up from the 
solid rock. 

Access to these strong- 
rooms is gained through 
two round doors. They 
weigh 25 tons apiece, and 
are the largest and heavi- 
est round doors ever made. 

Twenty tons of this weight 
are in one solid mass of 
material, Tj feet in dia- 
meter, while the remaining 
5 tons are accounted for in 
the bolt-work and mech- 
anism operating the lock. 

There are 24 round bolts 


Rooms Artificial 

in each door, each weighing 100 lb. An 
electric motor hung on the insiilc of the iloor 
gives the |>ower to the gear whi(*h operates 
these bolts. With the j)reeision of a clock 
these steel fingiTS grip the neck of the vault 
when the door is closed, not to n‘lt‘ase their 
hold until the ap})ointt‘d hour, when the 
time-lock has run the course set at the 
closing of the door. 

There are certainly some wondtrful 
strong-rooms in the various safe deposits 
found in (ireat Britain. The oldest of tlu'se 
institutions is the National Safe Deposit. 
situat(‘d in Queen Victoria Street, within a 
stone's throw of the Bank of England, 
Here are to be found 62 great armour- 
plate vaults, built uj) in four tiers. It is a 



The Same Door Open 

It weight 20 tons and throwt 24 bolts, weighing 100 lb. each 
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veritable stronghold, which no burglar 
could ever hope to penetrate; even if he 
rained the most powerful explosives upon 
it, it would still remain intact. 

The outer walls arci 18 feet thick. Then 
(*omes a passage;, and thick walls again, 
lined inside with armour-plate dove-tailed 
in se*etions, and strengthened by wrought- 
iron framing. The massive steel doors 
heading to the vaults, 
or strong- rooms, are 
12 inehes thick, and 
weigh close upon 5 
tons upi(*ee. They 
j)ossess no locks, and 
a r e e I o s e d a n d 
op(‘ned by hydraulic 
power. Aftir the 
machinery which 
operates these doors 
has fulfilled its duty 
at night, it is diseon- 
lU'cted, and should 
anyone at<enij)t to 
reconiUTt it they 
would release the 
water in the cisteni 
above the vaults, 
which would mean 
that the whole place 
would be flooded and 
the would-be robbers drowned like rats in 
a trap, unless promptly arrestt^d. 

Much the same would happen if a mob 
overcame the guards and “ watch clerks ” 
at the Bank of England. They could not 
|>enetrate into the vaults, for their passage 
would be blocked by large reser\’oirs of 
water. The strong-room here is one of the 
largest in the world. The foundation, 
00 feet below the street level, is a bed of 
concrete 20 feet thick. Above this concrete 
is a lake 7 feet deep, and, above that, thick 
j)lates of iron, specially manufactured to 
resist both skill and force. Anyone attempt- 
ing an entrance from above would find a 


similar bed of concrete, a similar lake, and 
similar plates of iron. The walls are im- 
penetrable, while the doors are 1 foot 
thick, weigh 4 tons each, and are made 
absolutely undrillable. 

In one of the New York banks steam 
pipes run along the passages, from which, 
in case of riot and an attack upon it, jets 
of hot steam could play upon the strong- 
room, scalding the as- 
sailants. An equally 
remarkable device, 
for immediately an- 
nouncing the pre- 
sence of an interloper 
and enterprising biu*- 
glar, is the tell-tale 
disguised tinfoil cur- 
tain, w^ith which 
electrical wdres are 
connected from the 
janitor's room in the 
upi)er part of the 
building. Pressure 
upon the wall of the 
strong-room will set 
the bells ringing, and 
promptly annoimce 
the presence of 
would-be thieves. In 
some of the devices, 
too, not only are gongs set going, but the 
electric lights in the building are automatic- 
ally turned on. 

In the more modem safe deposits these 
additional precautions are not resorted to. 
At night, after the strong-rooms are closed 
and bolted, the passages which entirely 
encircle the vaults are patrolled by armed 
guards. How popular these institutions 
have become, and to what extent the public 
make use of them for storing their valuables, 
may be gauged by the number now in 
existenee. There are fourteen in London 
alone (one with 40,000 strong-rooms And 
safes), and several in the provinces. 



The Home of the Pierpont Morgan Millions 
In the pyramid on top of the Bankers' Trust 
Building, New York, are 47 fireproof storage 
rooms in which the Morgan millions are kept 
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The Mirage — Hades and Paradise Conjoined — 

Man and Beast in the Desert 

A MONG the natural phenonu'na con- cntly, also, the mirage is visi)>le to th(* si^ht 
n(*cted with the Sahara (and other of liorses, ox<*n, and (»arnels, who are allur(*d 
deserts) whieli has seized on the hy the d(*eej)tive su^jf^estion of distant 
|K)|)ular imagination is that of the mira^re. water. 

The sand, abnormally Iieated by the fierce Tlu* only featun* about the miraijc 
sunshine, sets up a current of heated air which is sus))ieious is the very indeter- 
wliich expands, and has its refnw'tiv(* index niinat<‘ ecl/re of the water in the middle 
altered in such a way as eaus(‘s it imme- distance ; you never see a W'(‘ll-defined shore- 
diat^dy above the sand or ro(*ks to become line oji the nearer side of th(‘ supj)osed lake, 
a mirror. Distant objects seen throufjh Itut as this appearance weurs alon/^ tlic 
this air are enlarpfcd and dout)led, and the shores of real sh(‘(‘ts of w^at(T in th(‘ Dese rt, 
reflation of the sky on this surface of sun- and is due to the ^(lare of the sun on the 
baked ground ap|K*ars like a lake. It is w<‘t sand or mud, it seldom disturbs the 
fxjssible even that objects Ix low the horizon illusion of the mirage. I n rnernber once 
are refracted upwards and made visible, so riding in the Tunisian Sahara and approaeh- 
that fantastic pictures arc formc*d out of ing a real lake or Sebkha, surrounded by 
the most dreary, objectless vista of sand or palm-groves and lines of hills, yet taking 
rock. it to be a mirage, so like did the view 

The representations of lakes, bordered appear to the phantom vistas of woods and 
with bluish blobs w'hich look like palm- w^ater wdiieh had occurred at intervals 
groves or masses of umbrageous trec\s, are throughout the hot day. The surprises in 
so real as to deceive the verv elect. Appar- this ease*, w'hen the pros[>eet was found to 
28 417 
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he actuality, was correspondingly delightful, 
for we had had a journey of sixty miles 
wthout water either for the camels or 
the horses, and suddenly to ride into a 
veritable earthly paradise was the rare 
realisation of a sc‘emingly impossible wish. 

The Sahara Desert does again and again 
presc*nt the vivid eontrast of Hell and 
Paradise*. Dotted over the blazing desert 
(wherein the fi(‘ree heat of the day is, through- 
out the \vintt*r half of the 
year, balance d by t he freezing 
cold of night) are numerous, 
large and small, more or 
less historic oases, regions 
in which springs bubble up 
out of the sand or the rock, 
or wherein wells, sunk to a 
short distance*, ta|) a lU'Ver 
failing supply of water 
Some of the springs may 
be hot and fresh, others 
cold and salt ; but even 
these last, where they form 
brackish lakes and jicmiIs, to 
some extent nourish bireJ 
life anel wild beasts, e>r assist 
ve^etatiem by the* meiisture 
whie*h is (iistille*el freaii them 
through e vaporatiem. Kve*n 
if the surfae*e* water is salt 
or brae*kish, it is usually 
assfK*iate*el with unde rgrenmel 
supplies of water tliat are 
fresh enough to nourish an abundant vege- 
tation. 

I se‘areely know, the wiele world over, 
any sight more grateful to the e*ye*s, more 
alx>unding in the pieturesejue*, than the 
great river courses of the Sahara Desert ; 
wherein, though there may never be running 
water, except perhaps once in seven years, 
when exceptional rainstorms on the moun- 
tains turn the river-beds into torrents, there 
is almost always water at varying depths 
below the surface of boulders or sand . F rom 
this moisture clumps of palm-trees, acaedas, 
tamarisks, or pistachios, derive nourishment, 
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so that they spread out in a greenery which 
is in beautiful contrast with the bare, often 
brightly -coloured roc*ks, and the glaring 
white stones and pebbles, Ibider their 
.shade many plants and grasses grow and 
flowers bloom, and butterflies and birds 
disport themselves. Occasionally there are 
open i>ools of water fed by underground 
springs, and to these come at night — the 
brilliant moonlight or starlight of the 


Big Wild Sheep of the Sahara Desert 

Sahara— the big, red-brown des(‘rt. sheep 
or the shy Addax antelo|)es or gazelles. 
The fauna of the Sahara still includes 
(though they are steadily becoming less 
owing to th(* attacks of native and European 
sportsmen) one species of harteb(‘est — the 
Bubal, or th(* wild red cow of the* Arabs ; 
the Addax antelope, with its spiral horns ; 
the Leueoryx, with very long horns curved 
like a slender s<*imitar ; two or ihret* species 
of the smaller tyj)es of gazelle, and the 
handsome long-l<*gged, k)ng-tail(*d, long- 
necked Mhor gazelh*, boldly coloured in 
reddish-brown and white, and figuring a 
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The Mhor Gazelle 

Handsome, lonK-leaaed, lona-tailed and lone- 
necked, the Mhor boldly coloured in 

reddiah'brown and white 

fifood deal in the drawings of pn^historic 
man. Then* is tin* fjreat desert sheep 
{Ovis lenia) already referred to — the Udad 
of Al^feria, Morocco, W(‘stcrn 
Tibcsti. There arc s<*veral species of desert 
mice and rats, and one or two lar^jt* rodents 
allied to the porenpiiu* ^jroup. There are 
the strijied hyena and the North African 
jackal ; the chit a or hunt in^x -leopard ; the 
C'araeal lynx. The lion, apparently, is now 
only found in tlu* Air and AsIhmi mountains 
in the southern Sahara, and it may also 
linm*r in the mountain country of Tibcsti 
and far to the west in Adrar. It is still 
open to doubt M’hether a r(*al wild ass still 
exists in the Sahara Desert, no proof having 
y(‘t Ihm'ii sent home that there is such an 
animal, though it is often talked of by the 
Arabs and Tuan*gs. 

As regards birds, there are huge \mltures 
of st'veral speei(\s, and one or two desert 
eagles ; then' an' (in the south) blm*k and 
whiti* ravens ; then* is, of course, the ostrich. 
There an' sand-grouse and turtle-doves, 
bustards and ert'am-eoloured eourst*rs. The 
scrubby hill regions on the verge of the 


Sudan contain flocks of guinea-fowl and 
crowned cranes. The birds most commonly 
seen in the desert regions are black and 
white chats, grey and fawn larks, and 
buntings. One of these is an exceedingly 
pretty little bird, which is apparently 
f)eeuliar in its range to the northern Sahara 
between Tripoli and Morocco. This is 
most abundant in the far south of Tunis, 
and is ealh d by the Arabs, Bu Ilabibi. '' the 
father of my friend. ’ It is even tamer 
than th(‘ robin, and esp(‘eially d<*lights in 
fre(|U(‘nting human habitations. Its color- 
ation is a blue-grey head and breast con- 
trasted with th(‘ bright chestnut of the 
rest of the IkhIv and wings. 

The human raec's of the Sahara and 
Libyan dese rts at the present day consist of 
three niain types ; the Tuaregs, the Tibbus, 
and the Negroes. The Tuan*gs are from 
every point of view the aristocrats of the 
desert. They represent a Berber i)opulatiou 
whic*h. about 2,000 years ago, began to 
penetrate and conquer the Sahara Desert 
between Mauretania on the north and 
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The Addax Antelope 

Though becoming steadily less owing to the attacks 
of native and European sportsmen, the Addax 
antelopes, with their spiral horns, are still 
among the fauna of the Sahara 
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Nigeria on tlie south. The very tril>e that 
once gave Afriea its name (Avriga, Afrika) 
and dwelt on the cast (‘oast of Tunis, 
niigrat^-d in the eourst* of eenturiis to tlu‘ 
very heart of the Sahara, tin* Ahaggar 
region. wluTe their des(‘endants are still 
known l>y the elan name 
of Aurigha. The Tuaregs 
when of j'ure hlood are a 
very Jiamlsome p(‘opk‘, 
tall. sha})ely. and resem* 
bling the best types of 
Southern Europe. They 
art*, of eoiirse, ektscly 
allied to the lIiM'lurs of 
Algeria. The Til)biis, on 
the*other hand, though 
th(‘y vary niueh in type, 
and some of tliem are likt* 

Somalis in appearan(*e, 
have a great deal more 
negro bltMid in tlieir veins, 
and ar<‘ very dark in eom- 
j)l(*xion. The Negroes, in- 
liabiting the oases and 
countries like Air and 
Danu rghu, are either of 
the Songhai or Ilausa 
stock. In the far west 
— the Atlantic regions of 
the Sahara— there is a 
good deal of Arab inter- 
mixture, which, together 
with negro blood, has 
created a blaek type of 
Senegalese Moor, speak- 
ing a inuefi eorruoted 
form of Arabic. 

In the Tunisian and 
Tripolitan parts of the 
Sahara, more especial Iv 
in the region of limestone formations, there 
are the celebrated cave dwellers whose* 
habitations were first dese^ribed by (ireek 
geographers before the Christian era. In 
Southern Tunis the cave dwellings are of 
very great interest, as they range in style 
from the almost untouched cavern, asso- 


ciated with the habitation of prehistoric 
man, to the elaborate, elegantly-sha|>ed. 
and furnished dwellings earv(‘d out of the 
heart of tlu' limestoiu' iXK'k, One can s(t 
luu'e illustratcxi, almost as might he ar- 
ranged in some ethnographical exhibition, 
tlu‘ gt*nesis of the house 
which is earv(‘d (>ut of 
the rock instead of being 
merely const met (*d l)y 
the ))laeing of one stone 
on anoth(‘r. Wr have 
tirst of all tlu* rock sh(‘l- 
ter. This is too open in 
its natural (condition, so- 
ils sidrs are built up with 
stones and sticks to make 
it less draughty and luon^ 
delVnsibl(‘. l'h(‘n. as its 
aeeonunodat ion prov(*s in- 
suHieiiiit. its iuhahitants 
hav(‘ taken to (*ulting 
into the soft rock and 
excavating it in eonrse of 
time to a more eom- 
inodions dwelling. Then 
it has (K'curred to them, 
at a latcT stage, to create 
these dwellings without 
any natural beginning. 
First they would take 
jidvantage of some great 
smooth wall or cliff of 
limestone* re)e*k and cut a 
tuime‘1 inte> it, and fre>m 
this tunnel they wemld 
gradually e*n large ane) e*x- 
e*avate* a whe)l(* seriets e)f 
apartments. In ee)urse* of 
ex-nturies they beexime so 
aelre)it aiiel founel the*lir!Je- 
stone se> easily e*arvee| anel yet beee>ming 
se> inelurated when exfxiseel to the air, 
that they ne>t emly j)laime‘el the* excava- 
tion of fairly large and high apartments, 
but as they cut them away they designed 
and left [>ortions of the rex'k, which they 
carved into beds, tables, brackets, and 
421 



A Tuareg Man 

(/Jfaum hy Str //. //. Johnston) 

The Tuaregs are the aristocrats of 
the desert. They represent a Berber 
population which, about 2,000 years 
ago, began to penetrate and conquer 
the Sahara 
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stools, so that nowadays, if this style of 
house is adopted and planned, the arehiteet- 
cxeavator carves the a})artrnent with all 
its furniture, which, of course, is literally 
a fixture. 

But another style of under^rround dwel- 
ling that, on the whole, is the most popular 
and commodious at the pre sent day in the 
Tunisian Sahara, w,a.s iK)t made hv efirvine,^ 


These derive their air and light from the 
central, square courtyard. The charm of 
thc‘S(‘ underground dwellings is that they 
maintain an (*(juable temperature all the 
year round. In the summer they are cool, 
in the winter they are warm — so warm that 
though it may be freezing hard on the 
ground above, they need no artificial heat 
to be comfortable down IhIow. Being in 



A Desert Mosque in the Tunisian Sahara 
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at right angh*s into a vertical surface, but 
downwards into a horizontal surface. The 
p(*ople eliosc some (‘\tcnsive ngion of flat 
linu'stone rock, and first of all excavated a 
very large s(]uare space, just as >vc might, 
in (‘otirsc of tinu*. make a scpiare chalk-pit. 
Th<‘n. starting at a distance of a hundred 
yanls or so, tiny excavated diagonally a 
large tunnel which should lead along a gentle 
incline from the surface of the grotuul into 
the lK>ttom of this deep excavation. These 
tunnels have to be high (‘iiough for camels 
to pass down them. From the Iw^ttom of 
the first square excavation, which s<'rves 
as a kind of hall or (X)urtyard, they carved 
out a numbtT of apartments all round. 


the Sahara Desert, they are always dr>% 
though j>erhaps once in a way there comes 
a rar(‘ down|M)ur of rain which for a time 
covers the floor of the central courtyard 
with water; but this is generally drained 
off by one or mon' shafts excavated down- 
wards into the r(H‘k. 

These strange. rocK iiewn. north Saharan 
cave dwellings seem to Ik* as healthy as 
they are comfortable. In some of them 
then* is actual elegance in the apjKuntments. 
On the marble-like floor are dis|K)sed hand- 
some rugs ai»d mats, and serc‘ens of beautiful 
trae<*ry are nuule of pierced walls of roc*k 
which separate the private apartments 
from the central courtyard. 
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A Muge Lake of Oil Created by the Lakeview Gusher, which Yields over 

40,000 Gallons a Day 


The Romance of the Oil-fields 

Colossal Fortunes Behind a World- wide Industry 
— What a Derbyshire Village Gave to Mankind 

By E. A. BR^ ANT 

.‘iniJwr if '* / /tc Xf’7t> Sti'j l/ilp"' 


I F Croesus were alive to-day he would 
no longer be the magnet to draw’ 
the wise men of the world to his 
golden court. An oil king would buy him 
up, and keep his Lydian kingdom for a 
playground. If Monte Cristo lived anew, 
Dumas, instead of writing a two-volume 
novel of his adventun*s, would dismiss him 
in a paragraph as a sueeessful seeker after 
a relatively limited buried treasure. 

We count fortunes now in figures which 
anciently had no meaning. Tlie wealth of 
Monte Cristo is represent<*d nowadays at a 
single ball given by the wife of an American 
millionaire. Dumas’ hero, it is estimated, 
had short of two millions sterling, and lived 


upon his ea|)iijd ; your modern man of 
fortuix* derives yearly a greater sum from 
his invcstnu'nts than the emanei|)at(*d 
Count ever hamlled. I’he iiieome of Mr. 
Boekefeller is estimated at from three 
millions to six millions per annum, and his 
subordinate's ee)unt their yearly gains in 
millions st(*rling. Tin* oil kitigs are the 
richest men in the* worlei, the w(*althie‘st, 
most jK)W'erful men that humanity has 
know'n. Now, eve ry fartliing of their w'calth 
comes to them freim tlie industry created 
by one man in a little Derbyshire village. 

Petrole um is a king of increasing powers. 
It is difficult aecuraterly to c*stimate the 
actual output from the fields of the world. 



1. One of the Most Serious Oil-field Fires on Record. The Disastrous Outb 

2. An Enormous Concrete Resers’oir, Computed to Hold 1,000|000 Barrels of 
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at the Spindle Top Field, in Texas 

under Construction at Tank Farm, near San Luis Obispo, in California 
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The totals are countf*d in barrels, in 

metric tons, in litres, in poods, in gallons, 

but we may reduce the figures to common 

terms, and j)ut the main supplies for last 

year as follows: — ,, 

•' ffallons. 


Al^^eria 

Japan 

Koumania . . 
Russia 

Unit(‘d States 
Java.. 


8,(KM)J)00 

0(),(KK).(K)0 

8 r )().() 0(),000 

2,()irN0(H),(KK) 

0,8(K),(KK)JKK) 

1,5(H),0()0 


This, unfortunately, leaves out the im- 
portant oil-fields of Baluchistan, of Burma, 
Mexico, Persia, Ecuador, 

^ Venezuela, and 

several portions of the 
American continent, whose* oil e xports are 
not yet suHiei(‘ntly regularised to make a 
computation easy. As the cpiantity of oil 
won from the earth becomes greater day by 
day, it is fairly safe, from the above fifjur<*s, 
to assume that the* yield for the current year 
will be 15,(K>0,(K)0,(KK) pillons. As two or 
three hundred elistinet industries are sup- 
{)lie*d freuu miiuTal eiil. it eanneit Ik* too 
liberal an estimate* to put the li^ure*s for 
petroleum anel its jireielueds at £1(K),(>00,()00 
per annum. Anel this e'ole)ssal sum is the 
pift of the* l)e*rbyshire* villaj^e of Uiddin|;s, 
of which millieins e)f pe*e>ple, even in Eng- 
lanel, have* ne ver hearel. 

Biddings is a little* jilaee three mile‘S from 
Alfreton, with a pe)pulatie)n e>f (5,000, who 
depend feir their live*liheHKl upe)n the coal- 
mine's and iremweirks in the vicinity. In 
this imimj)re*ssive village was cradled the 
industry whie*h is ne)w worlel-widc in its 
ramilicatieins ; an inelustry which has worked 
the bigge'st re*ve)lution in the world since 
steam was first hariu*sscd for the service of 
man ; an industry whicli cnabli's us to soar 
towards lu'aven's gate by aeroplane and 
airship, which enables us to plunge into 
the depths of ocean safe, so to speak, within 
the submarine ; which has given us the 
motor-ear. that permits us to live next 
door to everj"Avhere. It tars our roads and 


scents our linen, it flavours our confections 
and fertilises our fields, it lights the cottage 
of the shepherd and drives the sledge across 
the Antarctic snows ; it cleans a greasy 
motor-coat or pair of gloves, and propels 
the ship of Amundsen halfway round the 
w'orld to discover the South Pole. It is all 
Derbyshire-boni ! 

Petroleum is older than man, and has 
b<*en us(*d for various purposes since days 
bc*fore the dawn of history, but men only 
skimmed it from the pools of water into 
which it had oozed from the earth, or 
collected it in shallow hollows roughly 
scooped in the soil. Nobody knew much 
about it when, in 1847, James Oakes, an 
ironmaster in a small way. was working 
coal and iron at Riddings. It was his good 
fortune to have for a brother-in-law Lyon, 
the future Lord Playfair. 

Playfair was a gr(*at practical scientist, 
lie was the man who initiated the late 
King Edward into chemistry, and made 
him prove his faith by plunging his nak(*d 
hand into a cauldron of molten metal. 
Associated with him at Glasgow University 
had b(‘(‘n a humble carpenter, James Young, 
the man who jirepared Livingstone’s W'ay 
to house-building in Darkc'st Africa by 
teaching him the use of tools. Young was 
employed at the I'niversity to repair 
scientific instruments in the laboratory, 
and by industry and acumen acquired 
considerable attainments. 

Towards the close of 1847, Oakes, w’hen 
boring for coal, came u{)on a stream of oik 
and consulted Playfair as 
to its meaning. Playfair 
saw’ at once that it was 
petroleum, and apjireciated its significance 
as a commercial product. He knew the oil 
could have no value for his brother-in-law, 
but it occurred to him that the skilled, in- 
dustrious Young could profitably turn it to 
account. As the entire industry of petro- 
leum and its products arises from this little 
find in a small industrial village in Derby- 
shire, the letter upon w’hich it was founded 
426 




How Oil is “Struck” and l^rought to the Surface 

{htawu by li', U. Ho-'insun) 

** Formerly/* as the Oil Well Supply Co. explain, '* it was a very difficult, tedious and expensive operation 
to drill a deep well, but now one can be sunk 2,000 feet at a moderate cost, and in a comparatively short 
time. The modern method is an adaptation of steam power to the method practised for ages in China. 
Free falling tools, suspended by a cable and worked by steam power, are used, the weight of the tools 
being so great as to give blows of sufficient force to pierce the hardest rock 
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may well be read with interest. It is as 
follows, and oil kings on pilgrimage may 
eare to note the address from which it 
issued — the house should surely be worthy 
a commemorative mural tablet : — 

26» Castelnau Villas, 

Bames, Surrey. 

3rd December, 1847. 

My dear Young, — You know that mineral 
naphtha is a rare natural product, no spring of 
it occurring in this country, all being imported 
from the Continent or Persia. Lately a spring 
of this valuable product has been discovered on 
an estate belonging to my brother-in-law, Mr. 
Oakes, near Alfreton, Derbyshire. It yields at 
present about 300 gallons daily. The naphtha 
is about the consistence of thin treacle, and 
with one distillation it gives a clear, colourless 
liquid of brilliant illuminating power. It dis- 
solves caoutchouc easily. My brother intends 
to set up stills for it immediately ; but, as they 
are ironmasters, this would be a separate 
Industry, so I have advised them, if possible, 
to sell the naphtha in the crude state to chemical 
manufacturers, and thus avoid carrying on an 
industry foreign to their occupation. Docs 
this possibly come within the province of your 
works 7 If it do, I will send you a gallon for 
examination. Perhaps you could make a 
capital thing out of this new industry, and 
enable my friends to do the same. You are 
aware that naphtha is now largely used for 
adding to the illuminating power of gas, and 
that the tar residue is a valuable product.*' 

Y'oung accepted the offer, and with the 
help of a friend erected a refinery, and pro- 
duced, after distilling, a light oil for illu- 
mination and a heavy oil for the purj^ose of 
lubrication. For the first time England 
had mineral oil for lighting its lamps in 
place of whale-oil, and a tender, sympa- 
thetic old lady asked : “ What’ll the wh^es 
do now, poor things ? ” 

Not long after Young’s refinery had been 
atarted, however, he went with a grave face 
to Playfair to report that 
P clouded and 

^ turbid. Ruin, he thought, 
had come upon him. Could the scientist 
account for the untoward condition ? He 
could. “ The cloudiness is due to a rare sub- 


stance known as paraffin,” was the answer. 
Playfair comfort^ his prot^^, and asked 
him to extract some of the residue for him. 
Young produced enough to make a couple 
of candle's, and w^ith these Playfair lighted 
his desk at the Royal Institution, for a 
lecture on ** Petroleum and its Products.” 
These candles, the first ev(*r made of paraffin 
wax, cost a sovereign each to produce. 
They w’ere th(‘ parents of the enormous 
industry in paraffin - w'ax candles with 
which the home's of the poor have ewer 
sinee betm lightt'd. Similarly, the little 
strenuii at Riddings gave rise to the vast 
petroleum industry, but le'ss directly. 

The stre'am produee'd only 8(K) gallons a 
day fe)r tw^o ye'ars, then ran dry. As it is 
fe>und that good petrol- 
iferous land yie'lds rather ^ Bpilllant 
more than 200,000 gallons Gueaa 
of oil per acre, w’e' may take it that the 
cradle e)f the industry comprised just an 
acre e)f land. Quite recently, a second 
source has been tapped at Newark, in the 
adjoining county of Nottingham, so, pre- 
sumably, the field was wider, if intermit- 
tent, than was imaginc'd sixty yt'ars ago. 

The impending failure of his oil-well 
comj)elled Young to cast about for other 
suppliers, and he made a brilliant guess at 
the origin of the liquid. It was but a gui'ss, 
and it would be but a guess to-day. No 
man can say even now from what petroleum 
is truly derived. Some think that it has 
been distilled at a low temperature, under 
high pressure, from coal. Others hold that 
it arises from vegetation decomposed under 
pressure, while a still more formidable con- 
sensus of opinion has it that every drop of 
petroleum comes to us from the remains of 
sea organisms of other epochs. Young’s 
guess was that he could artificially obtain 
a similar oil by distilling coal. And he was 
right. When the oil ceased to flow at 
Riddings, he patented his process in 1850, 
and, establishing himsc*lf at Bathgate, Scot- 
land, began the manufacture of mineral oil 
from coal. He gave the world a new light, 



II. — In the Underworld The Romance of Oil-fields Artificial 



: //if /ft’rr-nmrtcua.' /Vfi- 


An Oil Gusher in Full Flow 

Cases are on record in which the oil, once tapped 
has carried destruction everywhere 


a new lubricant, a new fertiliser and a new 
prime mover. 

Lieenec*s to use his patent were granted 
to American manufacturers, where, for 
several years, coal was distilled for the 
jiroduetion of jietrokum. The process 
eventually directed attention to the vast 
natural resources of the land. Young had 
lK*^nn with natural oil and gone on to coal ; 
his imitators, using his patent, had lK‘gun 
by distilling coal. They now turned to the 
source whence he had first drawn his riches. 
The petroleum fields of the United States 
were tapjnd for eeimmereial piirjioses ; 
those of Russia, Roumania and Galicia, of 
Rurma and Algeria, Japan and the Dutch 
East Indies, w<‘re afterwards laid under 
ee i tribution, and to-day jiractically every 
fusible portion of the eartirs surface is 
b< it:g surveyed and probeel for this liquid 
g( lei of ten score use s. The me theid of 
w.r.ning the eiil freim the earth feirms one 
ef the most fascinating chapters in the 
M;ry of industry. 

the past, preispecting for oil has been 
a l igbly speculative venture, with enormous 
I rofits for men lure and there, but dis- 
1 ppointnu‘nt and disasteT for their neigh- 
l.ours. After Young, by his distillation of 
<*e)al and shale, hael taught the weirld the 
e^.senlial value of mineral oil, and set them 
to draw it ready-made from the earth, a 
certain Colonel Drake, in 1859, drilled the 
first oil-w(‘ll ever scientifically sunk. From 
a th‘i>th i>f 70 ft*C‘t it brought oil to within 
10 feet of the surface, and pumping did the 
ri'st. Tlie gallant colonel drew out oil 
worth £100 a day, and, so to speak, set the 
world on fire. There followed a rush for oil, 
challenging the rush for gold. We have 
within the last year or so seen, in the shape 
of a mad boom on the Stock Exchange, a 
recrudt‘scence of the mania, which has done 
as groat disservice to the oil industry as 
the rubber boom has done to planting. 

The pioneers, in Pennsylvania and else- 
where in America, had innumerable trials 
to face bi'fore the oil industry assumed 
430 
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settled proportions. For every man who 
struck oil, hundreds drew blanks ; and fi>r 
many to whom success came, ruin atteiuh d 
from the inability of the finder to control 
his treasure. Castes are on record in which 
the oil. once tapped, has ou^htul forth in 
such uncontrollable volume as to swt'ep 
away all devici‘s for its retention, to pour 
unri'strained far and wide, and carry 
dt‘struction evtTywhert*, to live-stock and 
croj)s. so as utterly to bt*jLr^ar the man who 
establislu‘d the well. Even to-day the sana* 
danger has to be combated on every lu w 
tii'ld. and, it may bi‘, in suceessivi' devehip- 
ments of the sanu* well. 

During the* Itussian r(‘Volution of a few 
y(‘ars a^o, ciTtain wells on a famous oil- 
field were report(‘d on lin*. and panicky 
shareholders, believin^r that the <lame> 
would i‘xt(‘nd to th(‘ source of the oil and 
actually l)urn out tin* wells, (‘X|)eriene(‘d 
tin* wihh'st alarm, and were ready to s<‘li 
th(*ir securiti(*s alm(»st at waste-piipcT prices. 

Ihit a man wh() knew reminded them 
that only th<* surface nil derricks and plant 
could burn ; the fire could not penetrate 
into the wells themselv(‘s ; you must have 
oxygen to effect eoiubustion; lire cannot 
dese<‘nd an air-ti^ht pipe. And in that 
timely explanation we i^rct the secret of tie* 
construction of an oil-well. 

The shaft is not the ecpiivah-nt of that 
sunk for the mining of coal or for the rais- 
ing of water by bucket. The completed 
oil-well is simply a narrow pipe thrust down 
to the oil-lK‘aring stratum. It may be a 
few hundred feet in depth, it may be two 
or three* thousand. The boring is effected 
by various typ(*sof drills, driven by a steam- 
engine erected at the head of the well. As 
the boring progn^sses the drill is j>crio(iic- 
ally withdrawn, and a sand-pump or (dher 
implement is introduced to bring up the 
d(*l)ris and prepare the way afresh for the 
drill. As soon as an apjmciablc depth of 
shaft has been effecU*d, a stout iron pifK*, 
of from two to three inehc*s’ diameter, is 
inserted, and, as the depth increa.ses. 
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Spoutinfi Oil-well on Fire 

A flaming; torch of crude oil 300 feet hig;h near 
Bakersfield, California 
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smaller pipes are forced down inside the tents from it into tanks. Compressed air, 
first, and all carefully united ; the narrow too, is laid under contribution. For this 
shaft is thus encased in iron from the purpose two shafts axe required. Down one 
summit to thc surface of the oil. Were this compressed air is forced, so that the 
precaution neglected, sand and soil and aerated oil rises without further ado by 
water would speedily choke the shaft and the ascending shaft, 
fender the miners’ efforts nugatory. Natural gas is always associated in 

Considerable capital and heavy, difficult greater or less quantity with petroleum, 
labour are involved in establishing an oil- and this it is which, when present in volume, 
well. An English com- produces the “ gushers,” the spouting wells 
pany spent over a million which belch forth their millions of gallons 
PrellminaHea jj^erling in the Dutch East of oil and fling it to the four corners of the 
Indies before they brought a single gallon compass, forming rivers and lakes and 
of oil to England. A shallow well may miniature seas in the country round about, 
cost only a few hundred pounds ; one of in spite of all that the art of the engineer 
greater depth as much as £1,500 — ^this for can do to control it. To combat rushes of 

the mere sinking of the shaft. this kind a sort of hydrant, technically 

Once the shaft is sunk, the oil may rise termed a “ casing head,” is employed. This 

in invincible volume, or it may slowly is screwed to the top of the shaft, and, by 

mount the pipe, or it may refuse to rise at the aid of powerful valves, keeps the rush 
all. In the latter case an explosive is in check, and leads it tamely through a 
lowered into the shaft, detonated, and the series of pipes to a receiving tank. But 
imprisoned oil set free. A sluggish well even these powerful implements are some- 
may need pumping, or some other artificial times blown to atoms by the tremendous 
method. The pump would seem simple rush of the gas-charged oil, and hydrant 
enough to be operative in f.ny well. But and fittings are shattered into a thousand 
oil wells have a way of confounding the fragments before the power of the spouter. 
ordinary engin(‘er. In spite of every care, It is at tinif's such as these that fire is to 
the oil, when brought to the surface, may lx* feared. The stream of oil, mounting 
prove heavily charged with sand and grit, high into the air, is carried far as spray. 
This is fatal to pumping. If the mechanism while its highly inflammable vapour travels 
escape choking, it is quickly ground to still farther. A spark suffices to cause a 
piece's by the scouring sand. In this case conflagration, which — a n*cling cyclone of 
recourse may be had to the baling m<‘thod. flame and hideous smoke — ^lights the scene 
An enormously long cylinder, containing a for mik*s, and menaces the property of an 
valve opening inward is plunged down entire oil-field. 

the shaft. The oil enters by way of the Battle with fire at a petroleum well is 
valve and cannot escape. The baler is then as trying and dangerous an experience as 
withdrawn to the surface and its contents, the fireman has to con- 
of from 200 to 800 gallons of oil, run out template. The intensely 
into a tank. This baler, primitive as its inflammable character of 
action appears, can bring up as much as the oil, the great area over which danger is 
120, (KK> gallons of oil in the course of diffused, the overwhelming force with which 
twenty-four hours. A second method, of it issues from the shaft — sometimes with a 
later date, is to run an endless leathern pressure of 500 poimds to the square inch 
band down the shaft and, as the returning — ^the imminent danger that the firemen, 
half comes up saturated with oil. to press themselves drenched with the combustible 
it bi'tw'een rollers, which squeeze its eon- fluid, may be involved in the conflagration, 
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A Floating Oil Tank, Capable of Carrying 6,000 tons of Crude Oil 

(Draufti by N. Sotheby Vitche*) 

The drawing shows a curious oil-carrier of the Anglo-American Oil Company, as she appears when 
being towed in a heavy head sea. This vessel has no motive power of her own, owing to the highly 
inflammable nature of her cargo of 6,000 tons of crude oil. Should she get adrift, her only means of 
propulsion would be small trysails set on the hollow steel masts, which are used for discharging the oil* 
which is pumped out through them. The steamer which tows the oil-carrier is itself oil-driven 
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fonn a problem of thousandfold perils. 
A favourite expedient is to propel along 
rails a sort of titanic snuffer — a huge metal 
bell suspended at the sum- 
mit of a steel crane. This 
is cautiously worked for- 
ward along the metals imtil the outburst is 
reached, then lowered upon the flame. If 
it can be kept in position the fire must be 
extinguished. But often the force of the 
escaping blazing oil is too great even for 
this monster extinguisher. In that case, 
all other means having failed, there remains 
but to play upon the fire with converging 
jets of steam. The sudden expansion of the 
liberated steam creates a local vacuum, in 
which no flame can live. 

Under the best of conditions a fire on an 
oil -field is a terrible contingency from which 
every engineer prays to be spared. The 
flames are not, as a rule, confined to the 
gusher, but extend to the surrounding 
lakes of oil. On more than one occasion fire 
followed the escaping oil to the water, with 
the result that horrified navigators have 
seen their craft afloat upon a blazing river. 
It was but last year that an accident to 
a petroleum ship set the bay of Naples 
alight. 

Generally speaking, however, the engi- 
neers of the wells manage wonderfully well 
to avoid this worst of perils. Oil-getting 
is a highly organised science, engaging par- 
ticularly bright brains, and the man who 
can pump oil from beneath the sea may be 
trusted carefully to guard his wares. The 
actual difficulty of mining for oil is greater 
in rocky strata than on the seashore, but 
the sight of the towering derricks set up 
amidst the waves, like animated beacons 
striding out to sea, certainly have a greater 
appeal to the imagination. But every type 
of engineering scheme comes wuthin the 
purview of the man out for oil ; from the 
piercing of moun^ins, of quicksands and 
submarine strata, to the building oi 
40,000,000-gallon reservoirs, or the creatkm 


of a labyrinthine pipe-delivery system 
which conveys the refined oil from the 
source to the port at which it is pumped 
into tank-steamers that carry it, 10,000 
tons to a cargo, from side to side of the 
world, to be distributed in road-wagons, 
in cans carted by motor and horsed van, 
in barrels and tins slung upon camels that 
pad the hoof across the weary desert, or 
mules that climb the dizzy mountain 
barrier. Distribution in itself is one of the 
supreme feats of organisation by which this 
world-wide industry is distinguished. 

Between the derivation of the oil and its 
distribution come, of course, the multi- 
farious processes by which 
it is reduced from a mal- 
odorous, viscid treacle, by 
successive distillations, to kerosene for lamp- 
oil and cooking fuel ; to paraffin for wax 
and lubricant, whether lor the running of 
ponderous machinery or for the anointing, 
by means of salve, of the delicate lips of 
beauty ; to petroleum-spirit for the driving 
of motor-cars and aeroplanes ; to heavy 
fuel for ocean greyhound or submarine, for 
railway locomotive or tramcar ; to asphalte 
that renders roads dustless and impervious 
to wet ; to the residual products which give 
us dainty essences and perfumes and 
anesthetics. The industry in residual pro- 
ducts is, indeed, of equal importance with 
the sale of the purified oil itself. So much 
is this the ease that great fields, remote 
from the world’s highways, remain unde- 
veloped, simply because these residual pro- 
ducts as yet find no near market, albeit the 
world is clamouring more and more for the 
indispensable petrol and kerosene. As 
illustrating the universal application of this 
Derbyshire-bom industry, it is tragically 
interesting to recall that a single gallon tin 
of this oil would have sufficed to bring 
Captain Scott and his heroic comrades back 
from the fatal wilderness to safety. It was 
the absence of a tin of petroleum that 
doomed him and them to a pitiful death. 
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A Blaze in the Oil-field 

I 

Under the best of conditions a fire on an oil-field is a terrible cont in^'enc y , from which every 
engineer prays to be spared. Tfie flames are not, a;, a rule, confined to tfie gusher. On more than 
one occasion fire has lohoAcd the escaping oil to the water, and horrified navigators have fr>und 
themselves and their craft alb^at upon a blazing river 
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The Amazing Phenomenon of the Sea described on page 4.^7 


In Nature’s Laboratory 

The Exasperating Doldrums— Nature’s Alchemy— 

Mysterious and Unexplained Phosphorescent Rays 

By FRANK T. BULLEN 

Author of “ I'hc Cruise of the 'Cachalot^''" 

I N that stretch of ocean between the compelled its hardly deviating? adherence 
varying southern limit of the north- to certain quarters of the compass, and 
east Trade winds and the equally its steady pc^rsistence in strength, played 
variable northern limit of the south-east all manner of fantastic tricks. It must 
Trades there is a great oblong stretch of however, be statc'd, in strict justice, that 
sea that was known in old sailing-ship days among these tricks anything like gak^ vio- 
as the “ Doldrums.” Why it was thus lence had no place. 

called I have not the least idea, yet some- Indeed, as far as force was concerned, the 
how, from use probably, it seems the wind in these regions very seldom corn- 
appropriate and significant word to apply pelled the taking in of the lightest sail. It 
to what all sailors remember as being one varied, in direction, through every point of 
of the most unpleasant parts of the watery the compass in half an hour, and, in 
globe. For here, in this vast, landless strength, from a flat calm to a fresh breeze 
space, the wind, released from the opera- in the same time. Not only was this the 
tion of those wonderful laws which had case laterally, but vertically the same 
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va^jarics obtained, for it was no unusual 
experience to have the lower sails entirely 
becalmed while the upper ones felt quite 
a breeze ; sometimes, even, there was a 
breeze in the courses and top-sails from, 
let us say, the north, while the top-gallaiit- 
sails and royals had one from the south- 
west. And so both ship and crew grew 
utterly bewildered and sullen, although, 
of course, it was unthinkal)le to let her 
aloni — the yards 
must be continu- 
ally trimmed to 
< very flaw if ever 
the sliip was to 
get out of the 
baffling area at 
all. 

Hut this was 
only a part of the 
sailor's trouble in 
those exasperat- 
ing r(‘gions. In 
addition to his 
incessant and ap- 
parently fruitless 
toil at the braces, 
he had to con- 
tend with rain of 
such iiUM'ssant 
i n c i d e n c e a n d 
quantity that it 
was farcical t o 
att in pt t h(* 

wearing of oilskins. Not that it mattered 
much, sin(‘(‘ the w(*ather was bound to 
bi* warm ; but one's hands and feet grew 
soft and flabby from (continual soaking, 
and made the never-ending hauling a pur- 
gatorial penance. The ropes, swollen by 
the wet, stuck in the bloc'ks, needing as 
much exertion to heave on them as to 
swing the yards, while the softness of the 
hands made all ropes feel like burning 
wire, especially on first turning to after a 
watch below. In a little while one got 
more used to the pain, and it became bear- 
able, but it was hard at the best of times. 
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A Stupendous Lightning Flash 

From the vast masses of cloud that make the heavens 
appear as if hung with black velvet, lambent, vari- 
coloured flames play as if the electrical sea must overflow 


As a compensation for these undoubted 
drawbacks, the sailor had here the oppor- 
tunity of witnessing Nature at work on her 
usual colossal scale. Here the whole atmo- 
sphere is surcharged with electricity, and 
continually, from the vast masses of 
cloud that make the heavens appear as if 
hung with black velvet, lambent, vari- 
coloured flames will play without any 
.sound of thunder, as if the electrical sea 

must overflow’ 
and become 
visible, although 
without any vio- 
lent manifesta- 
tions of energy. 
And I am led to 
believe, though I 
have no certain 
data to lean 
u|)on, that this 
great collection of 
electrical energy 
was responsible 
for that w^onder- 
ful alehemy of 
Nature that man 
was lu*re per- 
mitted to view* in 
highest operation 
— and in those 
leisurely days he 
had much time 
to observe it — 

far too much indeed for his wishes. 

Here, as nowhere else in the world, may 
be seen w’atersfiouts, concerning the origin 
of wiiich w’onders so many conflicting 
theories have lK‘en advanced. To see one 
in o|)eration is to conceive once and for 
all an admiration for the grand simplicity 
and effectiveness of Nature that is all too 
apt to carry with it contempt for the 
puny efforts of man. 

Upon the shining surface of the sea, 
w'hich looks like undulating shot silk, there 
w'ill appear a little mound or hillock of 
water. Just like an inversion of the vortex 
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in a glass of water stirred by a spoon. 
There is no visible cause for this gyration 
of the sea at this particular spot, nor does 
it appear to be very rapid ; but overhead, 
in a sullen-looking cloud, may be noticed 
at the same time an agitation ajiparently 
sympathetic with the whirling mound in 
the water, and presently it will b(‘ obs(‘rv(*d 
that tlu* cloud is sagging downward at ont^ 
point. That point will be almost exactly 
ove r the spot in the water that is so curi- 
ously elevated. Then will be seen ena rg- 
ing from the bulge* in the cloud a })oint, 
composed of cloud, and wavering abe>ut 
as if in a breeze. This point lengthens 
rather rapidly, taking on, as it does so, a 
fantastic likeness to an elephant's trunk 
weaving about in search of something to 
lay hold of. Prese‘ntly it reaches the* 
whirling mound in the water, which one* 
could almost fancy re‘aches up to me*(*t it 
and immediately a junction is effect (*d — 
communication is established between sea 
anel clouel. Should the observer be near 
enough, he may both hear and se*e tlie 
process going on, while ever the gloom 
overheael de*e*pens. At last the connect- 
ing tube begins to dwindle, and this goes 
on until it becomes a mere threael, con- 
tinuity ceases — for there is no sudelen 
rupture — and the swaying, wavering trunk 
is gradually absorbed into its source again. 

As the cause of this jihenomenon has 
been fully discussed on jiages 09 ci srq., 
we will not go into that here. Let it 
sutricc to state the fact. 

A less known wonder of the sea, the 
cause of which has aroused much specula- 
tion, since The Sphere published a sea- 
captain's account of the phenomenon, is 
illustrated on page 485. This took the 
form of a strange display of light on the 
sea’s surface. When seen by Captain 
Gabe, of the Danish East Asiatic Company’s 
steamer, Bintang, the vessed, according to 
The Sphere^ ‘‘ was passing through the 
Strait of Malacca, in June, 1909. The 
light waves took the form of long curved 
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arms issuing from a centre, around which 
the whole system appeared to rotate. 
The mysterious rays s(*(*med to temporarily 
light up the jihosphon'seenee of tlie s(*a.” 

The sanu* journal published another 
aeeount in 1911?, this tinu* from tin* (‘aptain 
of tlu* Wilson lin(‘r Ariosto, according to 
whom tlu* weird spi'etack* was se(‘n at 
7.80 j).m. on F(‘bruarv 17th, 191‘J. in 
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• A Large Waterspout 

To see one in operation is to conceive once and for 
all an admiration for the grand simplicity of Nature 

latitude 28-87 longitude 97-2 E. As 
we approaehed the speetaele it had the 
apfuaranee of breakers on a low bea(‘li, 
but when we got into it at first it looked 
like flaslies of light (not bright) coming 
from all dirretions in tpiiek time. After 
.some few minutes of this the flashes 
assumed a lengthen(*d shajx*, following 
quickly one after the other from the north, 
and these continued some minutes, .steadily 
veering east and south and south-west 
into north-west,” 


Longships Lighthouse, near Penzance 


rhc>to : Clarkf and llvtk 


The Story of Lighthouses 

How the Heroic Sea-Builders Battle with the Storm for the Lives of Mariners 

By H, J. SHEPSTONE 


E VKH since man Ix'pfanto navigate the 
watc*i*s he lias endeavoured to light 
tluMU at night. This he accomplishes 
to-day hy the erection of beacons or towers 
ujKin th(' shon* and rocks, from the summit 
of which a beam of light is automatically 
flasluKl over the ocean, and also by means 
of lightships and illuminated buoys. There 
are now no less than 259 lighthouses, and 
94 lightships around the coasts of the United 
Kingdom, or a light station to everj^ sixteen 
miles of ei>ast line. How necessary these 
lights are to guide and warn the mariner is 
obvious by tlie returns of >\Tecks. In a 
given year we find as many as 8,000 vessels 


are damaged or lost on the coasts and in 
the seas of the United Kingdom. 

The father of the modem lighthouse was 
undoubtedly the ancient Pharos of Alex- 
andria, in Egypt, one of the seven wonders 
of the world. It was built by Ptolemy 
Philadelphus (288-247 B.c.), on a small 
island at the entrance to the harbour, con- 
nected by a causeway wth the mainland. 
The Pharos cost 800 talents ; if these were 
silver talents — ^as most likely they were — 
that would be equal to £170,000, the laigest 
sum ever expended upon a single lighthouse. 
The structure had a base of some 400 feet, 
and towered 450 feet above sea-leveL As 
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the whole was built of white marble, the 
edifice mxist have been at once elegant and 
impressive. At the summit fires were kept 
burning to direct the mariner through the 
tortuous entrance of the bay. It is re- 
corded by some of the ancients that the 
flame of the Pharos could be discerned 100 
miles at sea. This, of course, is an ex- 
aggeration, as the most up-to-date light 
of modem times, with all the latest inven- 
tions for increasing its intensity, is only 
visible thirty miles out. It is doubtful 
if the smoky gleams of the ancient Pharos 
were seen twenty or twenty-five miles on 
a clear night. 

The Romans built many lighthouses, and 
it is said that several exceeded in splendour 

and magnificence the 

Chureh. Palace, pharos, but not 

and Beacon e 

one of them remains. 

The earliest example extant of a lighthouse 
is the famous Tower of Cordouan, France, 
which dates from 805 a.d. but has been 
rebuilt on several occasions. The present 
edifice, which was commenced by M. Louis 
de Foix, in 1584, is certainly one of the 
most remarkable edifices in the world. This 
lighthouse (originally 180, now 207 feet in 
height), is beacon, church, and royal resi- 
dence in one, many of the French kings 
having occupied it. 

Until the time of John Smeaton, who 
invented the dovetailed stone tower, light- 
houses, with a few exceptions, were built oT 
wood. It was Smeaton's success in placing 
a stone edifice on the dreaded Eddystone 
Rocks, in the eighteenth century, which 
gave an impetus to lighthouse building. 

Since that time the sea-builder, as the 
man ^who builds these lighthouses is called, 
has been busy erecting lights on dangerous 
islands and pinnacles in all parts of the 
globe. Before Smeaton built his stone light- 
house on the Eddystone, these rocks had 
been twice marked with a light. The first 
structure, built by Winstanley, was over- 
whelmed one night in a storm, and the 
builder and his keepers were carried to 


their deaths ; the second, the work of 
John Rudyard, was burnt to the ^vater’s 
edge, and one of the keepers lost his life 
through swallowing the melted lead, which 
fell from the roof and entered his open 
mouth as he gazed upward. Both these 
lighthouses, of eourse, were of wood, the 
first being ornamented with fantastic bal- 
conies and bay windows. 

Smeaton’s first tower of solid stone 
braved the elements on the Eddystone for 
128 years, when it was dismantled and re- 
erected on the Hoe at Plymouth, and 
another tower put up in its place on an 
adjoining reef. The reason for the removal 
of the lighthouse was that the rock on 
which it stood had been worn aw'ay by the 
action of the sea. Long before this occurred, 
however, it had been demonstrated that 
the stone tower was the best device for 


equipping a w^ave-washed rock with a light. 
Stone towers sprang into existence on 
dreary rocks around our coasts and also 
in America. 

The next to be erected, which taxed the 
pluck and endurance of the sea-builders, 
w^as Robert Stevenson’s Bell Rock Light- 
house on the famous ineheape Reef, off 
the coast of Scotland. It was one long, 
terrible battle with the angry sea. The 
securing of the foundations, naturally the 
most hazardous part of the whole under- 
taking, was exceedingly difficult. It is 
recorded that the men worked with desper- 
ation. Only two could remain on the rock 
at a time, but they stuck there with the 
tenacity of leeches, the cold water of the 
North Sea bearing down every few minutes 
and whipping entirely over them. 

In describing the progress of the work, 
Mr. Stevenson tells with quaint humour 


how the drenched work- 
men were cheered by a 
sailor on board the w'ork- 


The Firat 
Stona 


ship, who played sweetly on a German flute* 


Iron rods were fastened into the reef to hold 


the courses of the tower. When the first stone 


was at last swung out on the tipsy crane, 
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the sea-builders, raf^ged and chilled, and 
worn with the awful struggle, clung to the 
iron rods and chee red madly, like soldiers 
just over the crest of an (nerny’s fort. 
Over and over again the men were absolutely 
driven from the rock. When tlie tower 
began to apjiear well above the sea, terrilde 
storms would arise and swamj) the works. 
On several occasions tiloeks weighing as 
imieh as two tons were ruthlessly torn out 


of tlieir places and swept into the sea, 
d(*spite dove-tailed joints and Portland 
cement and mortar. In the end, the sea- 
builder proved victorious, as he always 
does ; but it cost four years’ labour, and 
an expenditure of £()(), 000 before the light- 
house stood complete. 

Then came the Skerryvore, situated on 
a storm-swept reef in the open Atlantic, 
twelve miles from the Island of Tyree, on 
the west coast of Scotland. This is inter- 
esting in that it is the highest lighthouse 
around the British Isles, towering very 
nearly 140 feet above sea-level, 40 feet higher 
than the Bell Rock light, and nearly double 


the height of the original stone edifice 
erected on the Eddystone. Operations were 
commenced in the summer of 1838, but the 
tower was not completed till six years later, 
at a cost of £86,000. 

The first thing the sea-builders did was 
to erect a barrack on the bare rock. The 
frariK Work was put up in the course of a 
season, but in a great gale which occurred 
one night, in the November following, it 
was entirely destroyed, 
nothing but a few broaen 
and twist(‘d iron stan- 
chions remaining to point 
out its site. Thus did 
one night obliterate all 
trac(‘s o*f a s(‘as()n’s toil, 
and blast the ho[)(*s which 
tlu‘ workmen had fondly 
clurished of a suitable 
dwe lling on the rock, and 
a refuge from the miseries 
of sea-siekness which ex- 
perience had taught 
many of them to dread. 
A second and successful 
attempt was made to 
erect another house of 
the same description, 
strengthened by a few 
additional iron ties, and 
placed on a part of the 
rock which it was hoped 
might possibly be less exposed to the 
breach of the heaviest weaves than the site 
of the first barrack. This second house 
braved the storms. 

“ Perched forty feet above the wave- 
beaten rock, in this singular abode,” says 
Mr. Alan Stevenson, its builder, ” with a 
goodly company of thirty men, I S{>ent 
many a weary day and night — at those 
times when the sea prevented anyone going 
dovnx to the rock — anxiously looking for 
supplies from the shore, and earnestly long- 
ing for a change of weather favourable for 
prosecuting the work. For miles around 
nothing could be seen but white, foaming 
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Fastnet Rock Lighthouse, Ireland 


This is the last li^ht s«en by the great liners on their passage across the Atlantic. It is exposed to the 
full fury of the Atlantic, and the new tower took nearly six years to build 
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breakers;, and nothing heard but howling 
winds and lashing waves. At such seasons 
much of our time was spent in bed, for there 
alone; we had effectual shelter from the 
winds and the spray which searched every 
cranny in the walls of the barrack. Our 
slumbers, too, were at times fearfully inter- 
rupted l>y the sudden pouring of the sea 


perseverance and heroic behaviour of the 
sea-builder. On one occasion, during the 
erection of the tower, an iron column, 
weighing three tons and secured' by a 
heavy chain attached to eye-bolts let into 
the solid granite, w’as tom away from its 
fastenings. A blacksmith’s anvil, weighing 
3i cwt., was actually washed from a hole 



The York Spit Lighthouse, U.S.A. 

Like other American lighthouses this is built on entirely novel principles. A favourite method is to 
carry a lig:ht and the keepers' quarters on iron piles driven deeply into the bed of the ocean, 

as shown here 


over the roof, the rocking of the house on 8 feet 6 inches deep, and 2 feet in diameter, 
its pillars, and the spurting of w'ater through w^herein it had been dejx)sited for safety ! 
the seams of the doors and window's — When Captain Alexander, the noted 

symptoms w^hich, to one suddenly aroused American lighthouse-builder, undertook to 
from sound sleep, recalled the appalling erect a stone tower on Minot’s Ledge Rock, 
fate of the former barrack, w’hich had been off Boston Harboiu*, for £60,000, he looked 
engulfed in the foam not twenty yards from forw’^ard to reaping a rich reward for his 
our dwelling, and for a moment seemed to labottrs. But, though experienced in the 
summon us to a similar fate.” difficulties of his task, w^hen it was finished 

The story of the Bishop Rock light, the gallant sea-builder found himself out of 
standing on a bare rock w'hich rises sheer pocket. On his first visit to the reef, it 
out of the sea off the Scilly Isles, is was so slippery with sea moss, and the 
another stirring record of the indomitable waves dashed over it so fiercely, that he 
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could not maintain his footing. Part of 
the ledge was always covered with water, 
and the remainder, even at low tide, was 
never bare more than three or four hours 
at a time. 

On his return to the shore, he sent a 
crew of men to the rock to scrape it clear 
of weeds and cut level steps on which one 
could maintain a firm footing. They 
worked with desperate energy. When great 
waves came rolling in from the sea, the fore- 
man shouted, and they all fell on their faces, 
clinging together and holding their breath 
until the rock was bare again. Sometimes, 
when a storm blew up suddenly, and the 
boats dare not approach near enough to 
effect a landing, the boatswain was accus- 
tomed to throw out a line, which one of the 
workmen would seize and make fast to his 
waist ere plunging into the sea. Then thc 
sailors would pull him in like a great clumsy 
cod. Working in constant danger of their 
lives, and continually drenched and suffer- 
ing from the smarting of salt-water sores, 
the brave sea-builders were able to cut only 
four or five little holes during the whole 
of the first season. 

In the second year thc workmen succeeded 
in building an iron platform twenty feet 
above low water. Ropes were stretched 
between the piles on which it rested, and 
when the waves were high the men clung 
to them to escape being washed into the 
sea. The next winter a big coastwise 
barque, driven in by a storm, swept away 
the platform and crushed the face of the 
rock, ruining two years’ hard work in a 
single night. In the third year the work- 
men succeeded in laying four foundation 
stones, and from this point the work pro- 
gressed fairly satisfactorily. Still, it was 
exciting. In five years’ time the light was 
finished, “ rising sheer out of the sea,” as 
Longfellow, described it, like a huge 
cannon mouth upward.” 

Even more terrible difficulties and dan- 
gers were encountered in building the Tilla- 
mock Lighthouse off the coast of Oregon. 


Tillamook is a small, abrupt, rock forma- 
tion, one mile from the mainland. Its 
sides are so precipitous, so inhos]>itable, 
that even in calm weather landing is 
extremely dangerous, and during th(' initial 
attempt to put a working jiarty on the rock 
the foreman lost his life. Th(‘ first thing 





The Lenses that Flash the Light 
The Hyper-Radial Apparatus. 1,330 mm. (52.3 

the men had to do after they had effected 
a landing was to drive away a particularly 
vicious herd of sea-lions. Thc sea-builders 
then erected a shelter made of iron and 
wood, and bolted to the rock. One night 
a tornado drove the waves entirely over 
the rock, crushing in thc tent in which the 
men slept, and washing away most of their 
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provisions, and nearly all their tools, boulder weighing 148 lbs, was lifted bodily 
clothing, and equipment. by the waves and sent crashing down 

For days at a time, in the coldest weather through the roof of the tower, which stands 
of a northern winter, they were compelled 182 feet above high-water level ! 
to lie clinging to the slippery rock, drenched It has been said of the lighthouses of the 
with icy water, covered with swiftly-suc- United States that no two are alike ; down 
ceeding storms of snow and sleet, and cut among the Florida reefs, in particular. 
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An Exciting Moment 

An amazing photograph taken from the Eddystone Lighthouse showing the relief man 
ascending to the tower in heavy weather 

by the sharp sea winds. During all this there are wonderful structures, built in the 
time they had not sullicient means of w arm- sea on what is termed the screw-pile method, 
ing themselves, practically no fresh w^ater This consists in carrying a light and the 
to drink, and nothing to cat but hard tack keepers’ quarters on iron piles driven deeply 
and bacon soaked in sea- water. Few Arctic into the bed of the ocean. Some of these 
explorers ever had to suffer the perils and piles extend to a depth of ten feet into the 
privations to which these lighthouse builders living coral rockf. The method of erecting 
were subjected. And yet they lived to them is to build a temporary platform from 
build a great lighthouse on the summit of which to conduct the operations, with steam 
the rock. An idea of the strength of the tugs standing by to take off the w’orkers 
waves at this spot may^ be gathered from when the weather turns black. Exciting 
the fact that only two winters ago a rescues often take place in bad weather. 
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Reptile Jack Tars 

The Real Sea-Serpent and Its Way in the World of Waters 
— Creatures of the Land which have Taken to the Deep 

By N. F. WATSON 


I T is an amazing thing that every 
unsophisticated person devoutly be- 
lieves in the sea-serpent, which does 
not exist, but knows nothing of sea- 
snakes with which tropical waters teem. 
The sea-serpent is popularly described as 
a leviathan, half an ocean long, with moun- 
tainous neck clad with a sea-forest of mane, 
and supporting a giant head with phos- 
phorescent moons for eyes ; a pelagic 
demon which, meeting a full-masted ship, 
raises its cloud-piercing head and browses 
upon the men perched in the topmost 
rigging. That is the sea - serpent of 
legend, ancient and modern. Further, it 
is humbug. 

Hut, let it be added, there was a sea- 
serpent when reptile life was at its zenith. 

There was a genuine, very 
The True large, and shocking sea- 
serpent, over 1(K) feet in 
length and diabolically ample of girth. It 
was a member of the great Mosaurus group 
of reptiles, which, as the titanic ichthy- 
osaurs fell into senile decay, became the 
tyrants of the world. 

It is very strange that stories of the sea- 
serpent should }ye revived century after 
century, for no man has ever been even on 
nodding terms with one of the order. The 
true sea-serpents ruled for their epoch, 
lorded it in the waters, and came ashore on 
all four limbs further to gratify the voracious 
appetite, which their terrible teeth, set in 
skulls 4 feet long, prove them to have had. 
They died out, millions and millions of 
years ago, and we find their grossly gigantic 
fossil skeletons in chalk where the seas once 


ran. We cannot wholly account for their 
disappearance, but we are to belii'vi* that 
the rise of the still mightier uncles and aunts 
of the first toothed whal(‘s was responsible 
in the main for the riddance. But it is 
certain that there lives to-day no sea- 
serpent whose remote an(‘estors wi‘re kings 
of the Cretaccan st^as. Sea-seqients an* 
as dead as the mastodon, which some 
naturalists, dreaming in tluir arm-chairs, 
like to believe may still tramp through 
the twilight gloom of the sunless land 
round about the Behring Straits. The 
white walls of Old England have grown up 
from what was once animate life* since 
the last sea - serpent ate its vale<li(‘t (>ry 
supp(*r, yet men talk of sea-s(‘rf)ents as tlic 
Maoris used to talk of th(* giant moa, a 
bird which their ancestors had really 
known ; as savages talk of dragons which, 
in the time before man, once had acdual 
existence, in form not wholly unlike the 
pictures created in the frightened mind of 
the m(‘dieine man of the present-day wilds. 

But we hear nothing of tin* nal sea- 
serpent from those wdio believe in the 
mythical example. It is 
a true snake, and is the ^ Deadly 
deadliest enemy of other 
forms of life that dwell in the waters. The 
bite of the cobra is practically immediate 
death to a warm-blocjded animal, but the 
bite of the sea-snake is fifty times as 
deadly ! It effects instant paralysis of the 
nerve centres of man or animal in whom 
the warm blood courses ; it stops a big 
fish dead and turns it upside down 
in the water when a spear-thrust would 
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leave the same fish to pursue its way, and, possessed of deadly venom, it must have 
without manifest discomfort, peacefully to found its liquid battery ineffective against 
repair the ravages of the intruding iron, fish and other forms of prey. The blood 
How came these multitudinous snakes into of a mammal gallops, and swiftly distri- 
the watc‘r, and whence is their incredibly butes the venom of death throughout the 
lethal venom derived ? frame ; the blood of fish and other marine 

In th(‘ struggle for existence, reptiles creatures is cold and sluggish, creeps as 
changed their habits in the long ago. Some a chilly stream slowly through the vital 
converted their fore-limbs nerve cemtres. A fish struck by the ser- 
for wings and became pent’s fangs from which the deadly fluid 

birds ; some turned turtle is emitted, would so slowly feel the effects 
under a colossal cuirass of bony mail ; some of the poison that it would swim far away 
sli(‘d their limbs and wriggled in the dust as before the wound could prove mortal ; in 
serpents dire and guilcdul. When this was which case the snake would have bitten 
haf)p(‘nitig, or at a later date, when serpent in vain. So. in order to live, the snake had 
legs hiul been sacrificed in favour of scutes to become more deadly to other forms of 
or scal(‘s, by nu’ans of which the reptile life. The virulence of its poison was 
pulls itself along the ground, there came enhanced, its killing power magnified again 
an exodus from tlie gr(‘at snake kingdom, and again, until to-day there is no poison 
The front-fanged eolubrine snakes sent in the animal constitution so frightful as 
a reconnoitring jiarty, as we may suf)pose. that which lurks in its bulging sslcs. 
from the land, back to the sea, whence all Meanwhile, also, the lithe and elongated 
life had come. There was not food enough Jack Tar from snakedom found it expedient 
upon the land for all ; perhaps, too, enemies to modify his outline. The 
had become inconveniently numerous and snake upon land has 
pressing. The colubrines developed a tribe scales attached to the 
of mariners, which swam out to sea and fed inferior extremities of each pair of ribs, and 
on the fat of the waters, and returned to with these it grips any inequality on ground 
their lairs at nights. We may be fairly or tree, and pulls itself forward, as the 
ei^rtain as to the correctness of our re- centipede, without embarrassment or mis- 
construetion, for the same sort of thing is calculation, pulls itself forward by its many 
going on to-day before our eyes. There legs. Place the lustiest of snakes upon 
is in Sumatra a broad-tailed species of sea- glass, and he cannot progress. The ordin- 
snake which probably pos<»s among its ary land-snake is in like case in the water, 
landlubber kindred as one which is “ some- True, many of them ean swim, but that is 
thing in the city.” For this snake goes only a pleasure matter ; swimming is not 
far out to sea for meals and returns to dry an art developed essentially for utilitarian 
land to lodge and multiply. The change purposes in the scheme of terrestrial ser- 
here from terrestrial to marine existence pent locomotion. The sea-snake rebuilt 
is not completed. himself, as it were. He shed his pulling 

In the same way the ancient mariners of scales ; he altered the outline of his body, 
the snake tribe dwelt longer and longer He took on the eel-like form, with tail 
over their voyages, until the time came laterally flattened, and so modelled his 
when some of them never returned. They extremity into one of the best of oars, with 
stayed in the sea for good. But a great w'hich to row himself onwrard to the doom 
change had taken place in the structure of any living thing within reach of his 
and economy of the snake before this frightful fangs. And, avoiding the exainple 
revolution could be effected. Already of the land-snake, he ceased to render 
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Sea-Snakes, Male and Female, with Young 

(Inawn fy E. H. Fitchew) 

A female of the species shown here iPUiurus fasdAtus was found coiled up amongst wave- washed 
rocks, with twenty junior snakes, her sons and daughters, enveloped by her folds, each of the 
infant death-traps being already 2 feet in length 
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himself sick and sad by a complete slough- 
ing of the skin at once : he learned to shed it 
piecemeal, so as always to \Kt lit and fighting. 

If we have no sea-serpent of the romantic 
mythical type, we have at least fifty dis- 


Gaudy 

Colourings 


tinct s|K^cics of the sea- 
serjK'iit of fact. Hut they 
are contained within small 


compass — six f(*ct or so covits the entire 
length. The colour scheme is various, but 
wonderfully adapt(‘d to environment, 
(generally speaking, the mackerel stri}K‘S 
protect the back from observation, while 
the underside is light as in the case of fishes. 
Some, however, have gone to the vanity 
books for jiattiTiis, and have put on 
gaudy colourings harmonising with the 
tropical seascapes in which they dwell. 
Hut all have this feature in common, that 
th(*y are, as a great sub-family of reptiles, 
th(‘ most vilely d(‘adly of all known forms 
of animal life. 


They swarm in the coastal waters of the 
Indian Ocean; and in the Bay of Bengal 
appear periodically in such hosts as to 
rc'semble assemblage's of giant eels. But 
the natives do not mistake them. The 
crocodile is feansl and worshipf)ed with 
distant reverence, but the sea-snake is 


north, to New Zealand in the south. Over 
this vast range of waters the sea-snake is 
found, yet those who believe only in the 
fabulous sea-serpent of Olaus Magnus never 
hear of it. 

Everywhere the effect of the sea-snake’s 
bite is the same. As the fangs enter the 
flesh, the venom is forced by a channel 
through the tooth into the wound, and the 
nervous system of the victim is that instant 
paralysed. This is a wonderful, a diabolic- 
ally su(?cessful device. There is no waiting 
for the f)oison to be carried by the sluggish 
blood of a big fish to the heart or respiratory 
system. Nature allows the sea-snake only 
oiK' bite, but that bite settles the matter : 
the nervous system is shattered at once. 
Death travels by nerve telegraphy, not by 
tlu' slow post of the circulatory system of 
the blood. 

The sea has its other Jack Tars from the 
reptile world ; the turtles beloved of 
aldermen, and the turtles contemned of 
aldermen, such as that uneatable giant, 
18 J cwt. of him, which recently reached 
London via a Lowestoft trawler, a leathery 
turtle which cheers but does not feed the 
Nature-lover. But the warrior tars that 
our own valiant sailormen fear are those 


avoided by the men of the coast as fire 
is avoidi'd by a burnt child. With every 
precaution, tlu' sc'a-snake every now and 
then drives his fangs home in human flesh. 
The result is inevitably and swiftly fatal. 
The venom of many snakes coursing through 
the circulatory systc'in causes the blood to 
clot, and so to kill the victim. But the 
venom of the deadly sea-snake has a 
different power ; it acts instantly u{)on 
the nerv’ous system, causing violent, imme- 
diate paralysis and death. This st'cms to 
be the case with every s[>ecies of sea-snake, 
whether it strike in the w-arm w'aters of the 
Bay of Bengal or in the tropical waters 
of the Pacific — from the Persian Gulf to 
Northern Australia ; from the w^estem shores 
of Africa to the distant coasts of tropical 
America ; from Japan and Manchuria in the 


of wdiich wc have lieen thinking. 

Though they have takc'ii finally and com- 
pletely to the w'ater, the sea-snakes have 
not put off all their terres- 
trial habits. They are still iMtlncU 
air-breathers, not gilled 
water- breathers as the young of sala- 
manders are. They retain the old ser- 
{)entine method of breathing, but they have 
copied the sharks and whales — fish and 
mammal — in a w^onderful way in that, 
instead of laying eggs, which w'ould meet 
the ready jaws of voracious fish in the 
sunny w’aters, they retain their eggs until 
the young are hatched. They produce 
their young alive. And to show that even 
the vilest death-dealing serpent has its 
maternal instincts unblunted, let it be 
added that these unloved demons of the 
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deep have been found carefully tending pitched ashore from the not of the trembling 
their young. One of the species, Plaiurus fisherman who has Ix'cn unfortunate enough 
fasciatus, was discovered coiled up amongst to catch it. The Sumatran examples already 
wave-washed rocks, with twenty junior cited, which are found a day's manii inhuui. 
snakes, her sons and daughters, enveloped have not yet sjx'eialised, or degt-nerated. 



The ** Sea-serpents ** of Prehistoric Times 

In prehistoric times there undoubtedly did exist in the PUsiosMurus •victor monsters 
resembling the fabled sea-serpent of current legends 


by her folds, each of the infant death-traps so far as this, but arc amphibious in the 
being already 2 feet in length. unscientific sense of the wonl. With the 

Marvellous as are the adaptations which rest of the dreaded tribe it is not so. C.a.st 

malfc these reptile sea-dogs what they are, a.shore they share the fate of the whale, 
the modifications have the defects of their the shark, or H.M.S. Dreadnought. But 
qualities. The typical sea-snake, though there are enough in the sea to keep the 

a true air-breather, cannot long survive family going. They have a wide domain 

withdrawal from the water, but dies if and an illimitable food supply. 
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The Greatest Libraries of Past 

and Present 

Libraries of Fifty Centuries Ago— Storehouses Wherein 
are Treasured the World's Literary Masterpieces 

By E. A. BAKER, M.A., D.Lit. 

Author of History in fiction'* 


A VISITOR to the British Museum, 
thoufth he may look in vain for 
exami)les of the contents of far more 
modern libraries, can sec numerous ex- 
anij)les of what constituted the book stock 
of libraries in Assyria and Babylonia. Till 
Layard Ix'gan his researehes in the forties 
of last eentury—thou^h there we re misty 
legends of vast libraries belonging to the 


Pharaohs — nothing was positively kno^Mi 
about the books and libraries of remote 
antiquity. Layard unearthed the remains 
of a building supjK)scd to have been the 
royal library of Assurbanipal, in the seventh 
century b.c. : and in our national museum 


are exhibited some twenty thousand in- 
scribed tablets, which formed the pages of 
thousands of baked clay books, covered with 
cuneiform writing— treatises on astronomy, 
magic, law, dogma, historical annals, state 
records, and the like, and even a catalogue 
of the books in chief demand, which enables 
us to study the literary tastes of the reading 
public two and a half millenniums ago. 

Later excavations on the 
site of Nippur, a city of 
Babylonia, take us back 
far earlier, for an in- 
scription relating to the 
year 8750 b.c. has been 
found there. Here were 
exposed the remains of a 
smaller library of books 
in the same durable 
material, like that of 
Assurbanipal systemati- 
cally classified and well 
organised for the use of 
students. 

In comparison with 
these, the famous lib- 
raries of Alexandria and 
Pergamum, of Greece 
and imperial Rome^ 
seem to belong to quite 
a modem era, and continual allusions to 
them in classical literature have put them 
on familiar ground. The two great lib- 
raries of Alexandria were the first in im- 
portance in the ancient world. They were 
founded by the Ptolemies in the third 
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The Pope’s Private Library in the Vatican 
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century B.c., the earlier one in the fashion- 
able quarter called the Brueheion. and 
probably within the precincts of the royal 
palace, the other in connection with the 
temple of Serapis. As a work of sumptuous 
architecture the latter building was con- 
sidered to be unexcelled save by the Roman 
capitol. Both libraries, like that of their 
rival at Pergamum, founded by King 
Eumenes II., were developed by their 
royal founders with the energy of an 
American multi-millionaire. The Alex- 
andrian palace library is said to have con- 
tained eventually 490,000 volunu s or rolls 
of papyrus ; Pergamum boasted a stock of 
200,000 volumes. The Ptolemies thought 
nothing of seizing a vessel containing books, 
confiscating the originals, and dismissing 
the captain with copies instead. Ptolemy 
Euergetes is said to have supplied Atluais 
%vith corn in time of famine in return for 
the official copies of the great Greek 
dramatists. Alexandria w^as famous for its 
librarians, wiio were the most eminent 
scholars of their time. Zenodotus produced 
the first collated text of Homer ; Calli- 
machus w'as a great critic and grammarian, 
and also a poet ; another librarian w'as 
Aristarchus, wdiose name has been a syn- 
onjTn for austere criticism in all ages. 
Eumenes aflopted absolutely piratical 
methods of extending his library. He 
seized private collections having any value, 
and tried to seduce one of the Alexandrian 
librarians from the service of his master, 
wdio took the drastic measure of putting 
the unhappy official into prison until he 
had made up his mind to remain loyal. 
When Alexandria, in order to cripple its 
rival's activities in the duplication of 
books, put an embargo on the export of 
papyrus, the king of Pergamum invented 
parchment, or charta pergamena, skins pre- 
pared and smoothed for wTiting on both 
sides. We used to read that the Caliph 
Omar destroyed the great Alexandrian 
library at the Mohammedan invasion of 
Egypt ; in reality both libraries had 


perished centuries before. Idttlc remains 
of the libraries of (ircecc, but wo can easily 
picture what any of the twenty-eiglit public 
libraries of Rome must have looked like, 
housed in stately buildings w'ith pillared 
porticoes, the W'alls insido lined with press(‘s 
or cases holding the books, which w'ere rolls 
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Entering the Monastery of St. Catherine, 
Mount Sinai 

In its library was discovered the famous Codex 
Sinaiticus, a most valuable New Testament MS., 
dating, it is believed, from tne 4th century. The 
Codex is thought to be one of the 6fty copies of 
the Scriptures executed in the year A.D. 331 
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THE READING ROOM OF THE GREATEST LIBR^ 

(Dr. 

The British Museum library is truly a ** library of libraries," constantly absorbing vast and wealthy colle< 
come to the reading:- room from both hemispheres to consult unique documents; it f * ' ** 





IN THE WORLD, IN THE BRITISH MUSEUM, LONDON 

K Matania) 

of books such as the Old Royal Library, the King’s Library (of 65,250'volumes), the Grenville Library, etc. Scholars 
of the world lor the making of books. And to its millions of volumes another 40, COO are added annually 
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of parchment or papyrus, the ends duly 
labc^lled with the titles of the works they 
contained. 

Numerous examples arc extant of the 
monastic libraries which formed the link 
In tween the libraries of antiquity and those 
of modern times. In the liibliothtque 
Nationalc at Paris, often dcscril)ed as the 


largest library in the world, we have one 
w’ith a history connecting the Middle Ages 
with to-day. It w’as founded by King 
John of France, who w^as captured by the 
Hhu*k Priiu'c at w'as shifted to Blois, 

to Fontainebleau, and back again to Paris, 
w^as largi'ly expanded by the addition of 
libraries forfeited during the Revolution, 
rect'ived an inereasi'd grant from Napoleon, 
and has been energt^tieally administered 
ever since. It now contains nearly three 
million printed books, 250,000 maps, a 
million prints, and upwwds of 110,000 


manuscripts, those of Oriental works being 
espc‘cially numerous. It is pointed out, 
however, by Mr. R. A. Rye, in his useful 
handbook to the libraries of London, 
that the claim of the Bibliotheque Nationale 
to pre-eminence cannot be sustained. If 
the same system of counting were adopted, 
the contents of the British Museum Librarj% 
officially estimated at 
bc'tw'een two and three 
million volumes, would 
probably reach from four 
to five millions. This is 
gratifying to patriotic 
feeling ; but w^e must 
not hastily conclude that 
London is better off in 
library resources than 
any other city, for in 
proportion to population, 
the same authority tells 
us, Berlin, with its vari- 
ous libraries, has a sup- 
ply of tw'o volumes per 
head, w^hilst London can 
give only a little over 
one per head ; Dresden 
provides three, and Paris 
four volumes per head 
of population. 

Nevertheless, the 
British Museum cer- 
tainly contains the most 
wonderful library in the 
world. It is truly a library 
of libraries, for though it began only’’ as far 
back as 1753, it has growm by enormous 
strides, absorbing vast and wealthy col- 
lections of books, such as the Old Ro\'al 
Library, the King's Library% a magnificent 
treasury^ containing 65,250 volumes besides 
jmmphlets, the Grenville Library, and many 
large special collections, not to mention 
the multifarious stores of books in papyrus 
and inscribed tablets from the ancient 
libraries already alluded to. The British 
Museum is one of the workshops of the 
world for the makers of books. Scholars 



The Famous Library in the Monastery of St. Catherine, 
Mount Sinai 
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come there from both hemispheres to con- 
suit unique documents ; and, though admis- 
sion is granted only to those engaged in 
serious research, the great circular reading- 
room is always thronged with readers 
busily employed. The catalogue, which is 
a bare alphabetical list of the books, gives 
one the best means of realising the stu- 
pendous extent of 
the collection. It 
consists of 1,800 
folio volumes, 
each as big as one 
can handle with 
any facility, which 
are arranged on 
lx)th sides of a 
series of cases de- 
scribing an arc 90 
yards in length. 

Behind the 
walls enclosing 
the vast reading* 
room are the piles 
of rooms and gal- 
leries containing 
the main stock of 
books, and the 
rooms where a 
small army of 
librarians and at- 
tendants are at 
work. During the 
principal librarian- 

ship of Sir E. A. Bond the sliding press was 
introduced, by which it is possible to store 
several books in the cubic space formerly 
occupied by one. The presses or bookcases 
are suspended from girders on which they 
slide, so that when a book is obtained the 
whole case is slid back behind the others. 
The book stack thus becomes a solid mass 
of books, multiplying the storage space of a 
library enormously. Even so, however, the 
Museum is unable to house all its possessions 
on the premises, and the immense stock of 
provincial newspapers is kept in a special 
repository at Hendon. With four other 
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libraries, the British Museum enjoys the 
right to receive a copy of every publication 
issued in this country, and its annual 
increase averages something like forty 
thousand volumes. 

In some resjx'cts the Bo<lleian Library 
at Oxford is still more interesting. For 
one thing it is mueh older, being founded 


in 144 . 5 , and re-established by Sir John 
Bodlcy at the end of the sixteenth century 
in a building which has the riglit atmo- 
sphere of antiquity and scholarshif). Among 
its stock of 800,000 printed books are price- 
less treasures from the early presses, and 
its 41,000 manuscripts form one of the 
richest collections in existence. The Cam- 
bridge University Library comes next in 
importance among English libraries out- 
side London. One of the richest, however, 
in accumulations of rare and choice editions 
is quite a new library, that bearing the 
name of John Bylands, at Manchester. 



The Bodleian, Oxford 

Founded in 1445 : among its atock of 800,000 printed booke are pricclesB 
treasures from the early presses: its 41,000 manuscripts form one of tlie 
richest collections in existence 
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The renowned Althorp collection of incu- million books, and in the year 1907 had a 
nabula, or early printed books, was acquired circulating issue of 1,529,111 volumes. The 
from the late Earl Spencer, and formed the building containing it is the finest of its 
nucleus of this fortunate library, which is kind in America, with the one exception to 
established in a beautiful building— one of be described next ; and, apart from its 
the masterpieces of modern Gothic — has a purely architectural nobility, is famous for 
wealthy endowment, and is steadily amass- the series of mural paintings by Puvis 
ing further treasures. " dc Chavannes wdiich adorn the interior. 

It was only by a fluke that the Althorp Americans build for the future, and make 
Library did not go to America, where so ample accommodation for vigorous growth. 



The Great Reading Room at the Bibliotheque Nationale, Paris 
It contains nearly 3.000,000 printed bocks, 250,000 maps, 1,000,000 prints, and 
upwards of 110,000 manuscripts 


many bibliogra|)hieal rarities, as well as At the back of stately facades and spacious 
so many famous pictures and other works reading-rooms the book stack is the great 
of art, are now in private hands. structural foundation of the American 

The public libraries of the United States library% built of steel girders, fireproof, and 
are far in advance of ours, the stinted sup- solid enough to resist earthquakes and 
port granted to British libraries having tornadoes. In the Library of Congress 
no place in America. Thus, although w'e at Washington, the national library of 
have had a longer start, it is quite possible the United States, we have a model of 
that America wdll eventually distance the most elaborate mechanical equipment 
Europe in the size and richness of its col- and the most efficient methods of adminis- 
lections, as it has already distanced us in tration, and also the finest building any- 
the liberality and efficiency of its system 'where dedicated to the purposes of a 
of library administration. The largest free library. The building cost seven million 
circulating library in the world is the Boston dollars, and is planned to contain 4,000,000 
Public Library, which contains over a books, the area covered being 8| acres. 
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The Crimson«breasted Barbets 

The barbels are inseci -eating tree birds, of delicate or brilliant coloration, distributed over the tropical 
regions of both hemispheres, though more abundant in the Old World. Perhaps the most beautiful of 
their forms is the one here illustrated, a native of Equatorial Africa from the Cameroons to Uganda 
18 
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An Albino Indian Peacock 


Fine Plumage— II 

Concerning Some of the Most Gorgeously Arrayed among the 
14,000 or 15,000 Species of Known Birds 

By SIR H. H. JOHNSTON, G.C.M.G., K.C.B. 


T he paratlise birds scarcely to 

be mentioned here in connection 
with the subject of fine-i)luina^n*d 
birds, as they arc such familiar in- 
stances. Perhaps in some examples of 
this proup Nature has reached the climax 
of bird beauty, l)oth in fantastic out- 
line and in colour. The colours, indeed, 
of the group of crow-like birds, which 
includes the closely related lx)wer birds 
and paradise birds of New C^uinea and 
Australia, have a range of tint more varied 
and subtle than perhaps any to lx* seen, 
except amongst the parrots, who may 
rival but .who cannot surpass them in this 
respect. For in the Paradiseidee we have, 
besides a development of blue w'hich is to 
be seen nowhere else — smalt-blue, colmlt, 
ultramarine, blue-purple, pinkish-azure, and 
turquoise — ^tufts, plumes, or crests of peach 
colour; mantles of glowing topaz, maize, 
or apricot-orange ; gorgets of ber\i -green, 
pure emerald, vivid crimson, cream colour 
31 


and purph*; undenv(‘ar of a .siraw-yellow', 
or suljdnir; and In ad caps or face patches 
of mrtallie silver nnd ^-old. 

The ^ronp of pnrrols : what a range of 
colour display it can ofh r to tlu* eye ! 
Besides th(‘ crude red, blue and yellow of 
the larger maeiiws, thin* are the delicate 
finks and greys of cockatoos and Australian 
parrake(*ts. Two or three of the lattir 
offer eonibin(*d tints of |)ale delietwy — 
primrose-yellow', blush-pink, bluish-grey. 
Some of the true i)arrots are scarlet- 
crimson ; some of the lories and parra- 
keets have vivid purple or blue plumage. 
The only really dow’dy parrots are the 
rusty black Vasa parrots of Madagascar 
and the Comoro Islands, and certain browm- 
green ground parrots of New Zealand and 
South Australia. 

The trogons are another group of gor- 
geous birds, very few of their own species 
being other than vividly coloured in the 
male, though the female is sometimes of 
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dowdy tints. There are a few species of 
trogon (crimson, green, purple, and eluek- 
ered black and white) in Africa and Southern 
Asia, and in far-back times trogons existed in 
France before man emerged from apt hood. 
But the great extension of ti*ogon evolu- 
tion in our OM'n age has arisen in tropical 
America. Here dwells — if it has not been 
completely extinguished by tin* plumage 
hunters during the last ten i 

years — the most aitiazing 
of all trogons, that which 
w'as deemed a saert'd bird 
by the civilised Amerindian 
people of Central America 
— ^the quetzal (Pfiaromacms 
mocinno). The male of this 
species (in body not tmieli 
larger than a thrush) has tail 
plumes some eighteen inches 
long, and its plumage (de* 
veloped into crests and cion- 
gated vdng and tail coverts), 
is brilliant green — ranging 
from emerald to turquoises 
with crimson-lake breast and 
under-parts, black and white 

The trogons are a distinct 
group of that great cohort of 
birds known as Coraciiformes 
or Roller-likc birds, a group 
which is distantly related to 
the Passerine or singing -birds, 
and which includes within its 
limits the rollers, owls, goat- 
suckers, swifts, humming- 
birds, kingfishers, hombills, 
hoopoes, barbets, toucans, 
and woodpeckers. What 
visions of beauty and wonder 
and fantastic appearance 
does not this series of divisions 
call up to one’s imagination ? 

— the woodpeckers with their JHHI 

bold black, white, crimson or ^ 

orange, or red and green, The wonLi 
yellow and green, orange- Centna 


/•Hria Utr H. H. yoktuttm 

The Quetzal 
The wonderful Trogon of 
Centrml America 


j||||> and brown, (dicstnut, 

black, ami cream 

(‘oloration, and tluar 
bills like cones of 
ivory, jade or jasper; 
BBk the owls with their 

EftJw iluny plumage of dc- 

hWf contrasts and 

|Sy^ varied patterns, 

t' though never 

including any 

cream, yellow, 
chestnut, grey, black, and 
white, hut with their great 
eyes showing a glowing iris 
of topaz, ruby, or sul|)hur- 

y(‘Ilow ; the rollers th(‘m- 

selv(‘s (which giv(‘ their name 
to this loosely comuTted 
group), like their distant allies 
th(‘ kingfishers and bee-enters, 
exhibit iiig a range of azun*- 
hlue, hluc-grccn, mauvc-chest- 
nut, and iiltraniarine in pre- 
vailing tints, Th(‘ hornhills, 
like the owls, are di void of 
gorgeous colours, but are 
sullieiently striking in their 
colour contrasts all the same: 
chestnut, cream-yellow, pur- 
f)Ie or greenish blaek, and 
pure white. Unlike the 
owls, however, th(‘ hornhills 
indulge in patches of bright 
colour on the ban* skin or 
lh(* wattles of face and 
neck, and their beaks are so 
brightly painted with red and 
yellow or blaek and yellow 
that they literally look as if 
they were painted. The 
ground hoopoes have big, 
showy crests, and are black 
and fawn, cream, chestnut, 
w hite and grey ; but tree 
hoopoes have iridescent tints 
of emerald and ultramarine* 
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red*brown, and prern-black, often con- (with blue predominating in their colour 
trasting prc*tiilv with grey-whit(* gorgets scheme) ; and from the point of view of 
and coraJ-red lx*aks and feet. The most form, w'ing-spread, and beak> the great 
noteworthy and the most vividly tinted black and white ravens of Africa are strik- 
of the kingfishers cook* from \ew Guinea ing birds. Examples of beauty not due to 
unci the Malay Arciii/x-lago, and have bright colours but to delicate adornments 
their tail-feathers lerifrth- are to b(‘ met with in the celebrated parson 
King/iBberB and racket -shaped bird or tui (Prosthemadera) of New Zealand 

Beefeater* jj,,. bce-catcrs and tJic lyre birds of Australia. Some of 

add to the kingfishers^ colours one tint that the African and Indian shrikes arc most 
is lacking in that group — pure crimson, vivid in coloration— crimson, black, white, 
This is the colour of tJie tJiroat, ehesi, and cobalt-blue; the tits and the fly-catchers 
underj)arts of the IkmIv in some of the most offer numerous examples either of dainty 
lovely examf)les of that ex(juisite family- — a combinations of colours or adornments of 
family which sliould Ik* rigidly protc'cted very long tail-feathers, face-j)lumcs, or 
throughout the world beciiuse of its iiu*(*s- crests, 

sant pursuit and destruction of noxious For beauty of plumage the whole group of 
insects. As a matter of fact, throughout the pigeons takes very high rank, though it 
the* llritisli Empire many agencies are* at is only in the gn at crowned pigeons of New 
work rapidly destroying the* bee-eaters for Guinea that tluTc is any (‘laborate cn*st. 
the* plumage trade*. In the family of the* fruit-eating pig(*ons 

Ame)ngst the* l^asserine birels, be‘sides the the most exquisite tints are develope*d and 
Paradiscidr alre*aely nie*ntione*ei, we* have conjoined — lilac. grass-gre*e*n, e*rimson, pink, 
as example's eif lovely or ee'centric e*edora- greenish -black, creamy -yellow, eo))per-re‘el, 
tion the* be*aulifid little* banana quits or rich purple, and sulphur-yellow. One 
sugar-birds e>f the \Ve*st Inelies ((\/Te7//eier); sp(x*ie*s may be mainly orange; another 
the* letvely lme*h-like* tanagers e)f America; indigo-blue*, white, and vtrmiliem. A 
the* suid)irels of the* Old World — nu>re member of the genus Ptilopiis has a |)lunuige 
gorge’ous in the*ir )K)sitive* anel their iriele*- ranging in tint from rosy-lilac to bright 
scent tints than the* humming-birds (for gre*en, peacock-blue, yellew, dull grex-n, 
which the*y are* edte'u mistaken); the* we'aveT silver-grey, and orange*, while another is 
birds of Africa anel Asia, many of which mainly purple, apri(*e)t colour, rich green 
in the ir smaller forms are de*e*ke*el in blazing and deep blue. 

e’olours, or in the* tiny wax-bill type* are Amongst the storks the great Marabou is 
still mem* charming in pale* blue*, gre y-pink to convc*ntional ide*as hid(*ous with its bare 
and brown. The* wielow birels (a memlx*r and see*niingly scabby 
of this group) deve*le)p dispro|Ku1ionately head and m*ek. yet it is a 
long, eurve*ei tail-fe*athe*rs in the c*ostume magnificent object W’hen in 
of the male at the bree*ding sc*ason. The flight, being perhaps the biggest of flying 
finches in the crossbills of Eurojx* and in birds. The tantalus and the saddle-billed 
the cardinal birds of North America, or storks are actually beautiful in plumage, 
the rose finches of Asia and America, run The former is snowy-white with jet-black 
to gorgeous tints of red in their plumage, wings, bare coral-red face and legs and bright 
while the Cyanospiza of tropical America yellow bill. But the plain black and white 
is vivid in a combination of blue, red, and of its plumage is charmingly relieved by the 
yellow-green. rose-purple tips of the feathers on the wing- 

There are the exquisitely-tinted, long- coverts and tertiaries. The saddle-biUed 
taik*d jays and magpies in tropical Asia stork is a magnificent creature in appear- 
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!• British Kingfisher 2. Hoopoe. 3. Panyptila Swift, with its extraordinary pendulous 

nest, constructed by the bird out of fibre and saliva. 4. Prevost’s Humming Bird. 

5 The Kagu, of New Caledonia 
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Fine Plumage-II 

ance. The head and neck, the back, tail, of white heron not nSfeessarily closely 
wing-coverts and tertiaries arc glossy-black, related, all of which go by the name of 
shot with iridescent reflections of green, egret, greater or lesser. There is a 
blue and purple. The shoulders, under- reason, not purely of sentiment, against 
|)arts and quills are pure white. The legs the destruction of these beautiful birds for 
are purplish -red, and the long beak is so futile a reason as their possessing plumes 
criin.son -scarlet barred with black and of decorative value; and this lies in the 
decorated on the culmen by a plate or saddle fact that these egrets, together with the 
of bright yellow. Amongst the herons smaller species of heron, live mainly, 



/'Aofo . Msr H ii. j^'hnsUH 

The Gold and Silver Paradise Birds, Male and Female 

Perhaps in some examples of this aroup (the pArjtdiseidjt) Nature has reached the climax of bird 
beauty, both in fantastic outline and in colour 

there are many graceful plumes and crests, almost entirely, on insists, especially the 
and the colour scheme of the giant heron of many noxious flies that frequent the neigh- 
Africa is very handsome in its mixture of bourhood of water, or the ticks and flies 
bright fawn, bluish-grey, white, and green- infesting the bodies of cattle, 
ish-blaek. Perhaps, liowever, admittedly But in asking me to write on Birds of 
the most beautiful of the herons are the Fine Plumage, the Editor of this work 
pure white egrets, notorious of late for practically invited me to describe and 
the shocking persecution they have endured plead for nearly ever\* one of the fdurteen 
at the hands of the plumage traders, with or fifteen thousand species of kno^Ti birds ; 
the intent of obtaining the spray-like for to the person with an eye trained to the 
plumes gro>ring on the back in the breeding- appreciation of beauty either in form or in 
season plumage. There are several species colour, scarcely an ugly bird is in existence. 






A General View of the Ruins of Baalbek 


Two Little-known Temples of Ancient Syria, in the Construction 
of which were used the Largest Building Blocks ever Employed 

U NIQl’E among the many wonders iM iiieii traek of tourists, and (dr that, reason 
of the Grient and remains of hoary are only oeeasionally visited. They lie 
civilisations stand the ruins of elose to the present town o( Itaalhek, a 
Baalbek, that mysterious Syrian city tyjiituil Kestern city, boasting of some 
•whose history is lost in the thiek obscurity inhabitants. For sf)me four years 

of a very remote past. They are rightly past a band of (icrman (’xeavators, under 
renowned for their massiveness and for Dr. SalK-isheim an«l Professor Puetistein, 
the great amount of both bold and delicate have been toiling among th<- ruins here, 
carvings wth which they are adorned, with the result that they have thrown 
It is in their grandeur and impressiveness much new and interesting light upon the 
that they differ from the ruins of Palmyra, history of this once famous city. Indeed, 
Petra, Luxor, or Kamak. for in these old thes(; savants may be said to have done for 
Syrian temples we find the largest building Baalbek what Layard did for Nineveh and 
blocks ever known to have been used by Babylon, and Schliemann for ancient Troy, 
Joan, Here, in the days of Solomon, Baal was 

Situated in the fertile plain of El Bekaa, worshipped. This we know from ancient 
at an elevation of 4,500 feet above sea- Assyrian and Egyptian inscriptions. Then 
fcvel, in the picturesque valley of the came the Greeks, who among these Syrian 
Litany, the ruins are somewhat off the hills worshipped Helios the God of the 
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I. — On the Land Baalbek the Mysterious 

Surif nuniittfr the city Ifcliopolis. After down to ns is fahlf* and mj’lh. By some, 
them came the I?omans, wlin f)owcd the for instance, Baallx'k is said to stand on 
knee here to Jupiter. The early (‘iiri''lians the site of the Lnoeh founded by Cain, and 
worsbippetl at JiaaJbek, tnrni/i<r fjie temple rebuilt immediately after the Flood— in 
into a C'bristian sbri/ie. They, in turn, wiiieh ease it is decidedly the most an- 
were driv’en out by the Arabs, who ef»ii- eient city known to history. Others hav( 
verted these wonderful old temples into idcntilietl it with Babel, whose top it was 



Tlie 'remplc of Bacchus, siometimes called the Temple of the Sun 


fortresst s, and also erected hen' a beaut'i’ul intended should reaeh unto lieaveii." while 
nios(ju(‘. of whieli tlie ruins remain. many Oriental scholars have declared it 

Althonuh we know all this. Ave have is the Baalath built, or rebuilt, by Solo- 
renlly very little knowlediiv of ancient inon. Inscriptions found by the (iernian 
Baallu k. There is no documentary evi- excavators would to show, however, that 
denee in existence ti'lline: us of the grandeur the cjreat bnildines. which in their splendour 
of its bnildiufjs and the pcojde who dwelt must have* bicn anionjj the wonders of the 
amonjjtla'Ui and worshippt'd in its temples, ancient world, were bc^rim by the Romans 
Thi' V(‘rv cxtraorilinary silence of the in the first century after Christ; and this 
ancient (Jrcek and Roman writers con- view is also confirmed by the Syrian writer, 
eernin^j a place so extensive, wealthy, im- Michel Alonf, who is a native of Baalbek, 
port ant, and majjnifieent is unaccount- and has devoted an immense amount of 
able. Nearly all that has been handed time to the patient study of all documents. 
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bearing upon the history of his hiiil;- 
piaee. 

What nK>st surprises the visitor to these 
wonderful ruins, fX'rhaps, is the fact tlint 
the massive eolumns, marl)U‘ doors of pro- 
digious dimensions, fragments ol‘ arelu's. 
eornices, capitals, and the entablatures 
whieh lie beholds, only repr(‘sent the rt'- 
mains of two grand temples -tlu' (ir<‘av 
Tt'inple or Templ(‘ of Jupiter, and the 
Temple of liaeehus. sonadiines ealK'd 
the Temple of tlu* Sun. Xt'vertheless. 
in the colossal walls of this ancient 
Syrian acTopoIis one could place all the 
ruins of ancient Rome. Tlu* architectun* 
of four, if not five, ag(‘s are represented 
— Phornician, (incco-Roman, ( hristian, 
and Saracenic — while sonu* authorities 
consider that tlic're are distinct traces 
of Solomonic architt eture. 

The ruins of this magnificent acro- 
polis are built on an artificial oblong 
plateau of masonry, probably of IMxr- 
nieian origin, about .TSO yards long by 
2(K) broad, and varying in height fr<Mn 
1.) to 30 feet and more. The enormous 
extent of this vast enrrinfr may be betti i- 
realis(‘d when it is remembered that the 
main courtyard, whieh served as tin* 
approach to the (ireat Temjile. is ne,irly 
150 yards long an<l some* 120 yards 
wide, dimensions only surjiassed by those 
of the great temple of the Egy|>tiaFi 
Karnak. Beneath tliis eolossiil platform 
are vaulted passages, like tunnels, and 
until recently it was from tliese nnd<‘r- 
ground chambers that the temple* area 
was readied. 

First and foremost among these ruins, 
tlurefore. comes the (ireat Teiiiph*. Its 
main entrance was from the east. I fere 
a wide flight of steps led up to the jiif)- 
pyla‘a. 19 fc(‘t aljove tlie gardens and 
orchards that now surround the ruins. 
This portico was opened to the east the 
full width of the stairs, and the wor- 
shippers used to enter b(*tween rows of 
columns* on the bases of three of which 


Mysterious 



Compare the mighty pillars of the Great Temple- 
(which Bta.id on a platform 40 feet high) with ihoac 
of the Temple of Bacchus beyond 
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are inscriptions stating that the temple 
was erected to the Great Gods” of 


Heliopolis. 

When the warlike Arabs conquered the 
city they converted these temples into 


From Templea 
to Fortroaaoa 


f()rtress(*s and, to a cer* 
tain extent, they were re- 
modelled. The columns 


mentioned were removed, the staircase 


Was taken away, and the material used to 
construct a solid wall where the columns 


had Inen. The excavators have torn 
down the wall (‘onstrueled ov(‘r the bases 


of the columns, atid built a narrow stair- 


case wIktc the broad old one used to be, 


so that to-day one enters again as did 
the Homan worshippers of old. Indeed, 
every visitor to tiie ruins to-day owes the 
(Germans a d< bt of gratitude, for in remov- 
ing the Arabic work they have made the 
original plan of the ancient builders more 
easily comprehensible. 

From tile propyhea one passes to the 
hexagonal foreeouii by means of a central 
doorway, with a smalh r one on each side. 
This small court was surrounded by a 
colonnade, and on four of the six sides by 
exedrtp. or lateral chambers. The Arabs 


also blocked this threefold entrance, and 


which, unfortunately, not a single example 
remains. These vestibules were resting- 
places for the devotees who came here to 
worship. In front of these exedrae ran a 
colonnade of polished Egyptian granite, 
surmounted by an entablature, bearing 
carvings of rare beauty. The columns have 
all fallen, and now, with fragments of their 
entablatures and capitals, strew the court. 

In the centre of the court, rather nearer 
to the steps ascending to the Temple 
beyond, stands what is left of the large 
altar. On each side of it is a pool or basin, 
used for ablution in connection with the 
religious rites here observed. It w'as only 
during the recent excavations that the 
altar was discovered, aiid also the steps 
by which the priests ascended at the time 
of sacrifice. When these temples w'ere 
taken f)ossession of by the early Christians, 
a church w^as erected over this altar; i)art 
of the latt(T was destroyed, and the space 
levelled up wdth earth, so that tlje church 
floor w'as above the top of the altar. 

From the spacious court one passes, by 
means of a wide flight of steps, into the 
Great Temple itself. 

Nothing now remains of ^Tem^e^ 

it save six columns, which 


converted the exedrae into fortifications. formed part of the peristyle ; these still stand 

Proceeding inward, one passes through in situ, capped with Corinthian capitals, 
a trijde entrance into the (Jreat Court, or and joined by an ornate and massive en- 
Court of the .Altar. Some idea of its tablaturc. They are, perhaps, the crowning 
immense size' may be formed when it is feature of Baalbek, and piercing the sky- 
stated that it ineasun's 400 feet in length, line, as they do, are seen long before the 
and is about 370 feet in width — a larger ruins are reached. Professor Taylor says of 
area than that occupied by St. Paul's them : “ I know of nothing so beautiful in 
Cathedral. The central portal, as well as all remains of ancient art as these six 
one of the smaller side portals, has fallen columns. From every position, and with 
in. and the pieces which formed the arches all lights of day or night, they are equally 
have been collected and laid together on perfect.” From a little distance their 
the ground bedow the places w'here they perfect proportions make them appear 
had originally been. Around this great smaller than they actually are., A wall 
court, on three sides, omitting the west end, forty feet high forms a fit pedestal for these 
where a staircase led up to the level of the magnificent columns. They are feet in 
Great Temple beyond, are square and diameter, and, with their bases and capitals, 
semicircular exedrse, which each contain tower about 70 feet into the air, the whole 
many handsome niches for statues, of being crowned by a graceful entablatiue 
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Carvings in the Temple of Bacchus 

The well-preserved mural tablet with an inscription is modern ; it commemorates a visit paid 

by the German Emperor in 1898 
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or (‘oriiicc 17 feet in Ea(‘h shaft tion, its walls still standing, as well as many 

consists of three separate pieces of stone, of its columns. It had no court, and was- 
held together with iron. How th(‘ ponder- entered by a flight of steps from the east, 
ous stones which form the colossal cornice The walls of the eella, which is oblong, are 
were raised in position, and phic*ed across quite plain on the outside, and are built of 



Columns of the Great Temple, Baalbek 

These six columns nre all that remain of the Great Temple. They are 71 feet in diameter and 
tower some 70 feet into the air. (See pag;e 465 for opposite view of these columns) 


the six gigantic but graet ful columns, is a carefully-tlrcsst'd stone, the joints so jXTfcct 
problem which h,as pu/./.Ied (‘iiginccrs as that a knif(-l>ladc cannot enter bed ween, 
much as savants and antiquarians. Around this, at a distance of ten feet, nins. 

The Tt'inplc of llacehus, which lies to on the two sides and ends, a row of smooth 
the south of the (ircat Tt^nple, cntirtdy columns, which form the jx*ristylc. These, 
indc|X‘iuient of it, and on a lower level, is including their capitals, are alxnit 52 ivet 
in a far more intert'sting state of preserva- liigh, and aw surmounted by a magnificent 
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entablature, and connected with the walls 
of the cella by enormous slabs of stone, 
which are elaborately carved with the luads 
of emperors and dt‘ities, and interwoven 
with floral designs, formiii" a unique eeilinj;. 
While the walls of the eella are still per- 
fect. more than half of the 
columns forming the piM'i- 
style have fallen, the north 
side being the be st ] ire- 
served. Here may be seen 
a curious leaning column. 

It fell against the wall of 
the temple about a hun- 
<lred years ago, and, though 
it partly broke* through 
the wall, yet the* twei 
steiiu's (*e)inpe>sing it were* 
se) lirinly put together by 
the* ane*ie nt builde rs that 
the shaft re*mains un- 
broken. In a nie'he*. be*- 
twe‘e‘n two pillars eif th<‘ 
temple wall, may be* seen a 
tablet eeiminemorating the* 
visit eif the* (ie*rman Km- 
peror to the*se ruins in ISUH. 

N eit wit list anel i ng the* 
profuse orname-ntation eif 
the* peristyle, it is e*-\C(*(*eleel 
by that eif the portal to this 
temple*, which is iiid(*e<l the 
g(*m of the entire edifice*. 

The door-posts are carved 
with interesting ligi i res 
of Bacchus, fauns, cujiiels, 

.sat^TS. and bacchante's, 
around which are we>ve*n 
vines and clusters ejf fruit, also poppie s and 
ears of wheat, all of which are* symbol ieul 
of the revelling which the te mple* sugge ste el. 
This great doorw'ay stanrls feet high 
and 21 J feet wide, while the* cjirving of the 
posts just mcntion(*el covers a spaca* of 
about 6 feet in wddth. 

As already stated, these two wonderful 
ancient temples stooel on a raised platform, 
resting on substructions. The Great Temple 


lie's 44)1 ie*et above the le*vel of the plain, 
anel is the* highest part of the* entire* en- 
e*le>sure : while the (ireat C'ourt was only 
2.‘1 iee't lower elowu. An e*ne*le)sing wall, 
the* mamnudh ste»nes of whie*h have be*e‘n 
the* marvel of eugiueers for ages, elese'rve*s 


Kuins of the Old Mosque, Baalbek 

menlieai. The* lower courses are of steine s 
of me>d(ratc* elimensious, but they greiw 
rapidly in size, until we come* to a row of 
thre*e (‘iiorrnous bl(»eks, the shorte.*st being 
fW feet, anel the longest 05 f(*et in length, 
each being about IJi fee t high and 10 feet 
thick. The course of which they form 
part is 20 feet alK>v(‘ the surface of the 
ground. They are the largc^st blocks ever 
known to have bc^en usc*d by man. 
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The Flight from the Flames after the Oreat Earthquake at San Francisco 

{Dramm by W, Ruisell Fliniy 

earthquakes are no respecters of persons. Millionaire and labourer alike were driven from their homes and forced to fake refuse in the public 
parks, whence they watched the burnlng^ of their city. Science and eng^ineering were helpless to cope with the twin catastrophe Only the 

veerine of the wind saved the citv Irom romnlete destruction 
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Earthquakes 

Waves in the Earth — Their Cause and Awful Consequences 
By ARTHUR HOLMES, F.G.S., A.R.G.S. 

Author oj “ The Aj^^e of the Earth ” 


W AVES and ripples are to be found from tlie centre of distiirbanee and spreads 
in the solid earth, no less than on in all directions, until the shock reaches 
the mobile surface of the ocean the surface' and is hit as an earth(]nak(‘. 
waters. The earth read- 


ily responds to any dis- 
turbance on its surface, 
and is, in consequence, 
in a perpetual state of 
tremor. The tread of an 
army, the ebb and flow 
of the tide, the sudden 
impact of wind and 
wave, the passing of an 
express, all of these 
everyday incidents suf- 
fice to make the eartli 
tremble. Such effects 
are, however, purely 
local, and so minute may 
be the vibrations that 
only with the aid of the 
most delicately - poised 
instniments can they }>e 
detected. They may be 
compared to the film of 
ripples which spreads 
over a pond when a 
gentle breeze flits lightly 
over its glassy surface. 
If, however, a heavy 
stone is dropped into 
the pond a series of 
waves is generated, and 
each travels outwards 
till it breaks against the 
side. So, when a sudden 
dislocation takes place 
in the earth^s crust, a 
aeries of waves emanates 



Within • tew Mcondt of the first Alarm the front of thia aubstantially- 
built houaa tell from it aa if dynamited 
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In ( xtn me cases the whole earth is shaken, for almost at once the ground begins to 


and the waves, before dying away, may 
n^ac*!) the Anti|)odes, not only by rolling 
around IIk* surface, but also, more quickly, 
by taking the direct path through the 
Iieart of our planet. 

l'h(‘ awful catastrophe of a heavy earth- 
-^juake comes almost unheralded. It lias 


quiver and heave, and a low but rajiid 
wave swells over the surface, carrying 
death and destruction on its bosom. Pro- 
fessor Hobbs gives a graphic description 
of the appalling horrors of an earthquake. 
‘‘ I’nablc to keep their feet, men and beasts 
alikt* lie jirostrate upon the ground and 



This ronipurati vely simple apparutus consists of a clockwork-operated revolving drum of bromide 
photographic paper, over which is lightly suspended a horizontal pendulum 

often be(‘n nrorded that tiomestie animals an* seized with nansra akin to sea-siekness. 
exp(*ri(‘nee great tenor and uneasiness To the rumbling of the earthquake there 
before the onset of a shock, and. allliough is tpiiekly added, in cities, the crash of 
their prophetic ability lias been douliteil. it falling masonry, and to this sneet'cds an 
stems probablt* that, with tbtir acute uncanny grey darkness as the air becomes 
seiists of smell and bearing, they should lilled with the dust from broken bricks, 
d(‘tect the faintly CKlorons vapours which mortar, and plaster. In places, the ground 
escape from tlu* ground, and tlie mysterious 0}>ens and swallows the objects which lie 
prelude of noises iK'fore the subtle warnings U})on it. Ponds are sucked down and dis- 
are rc^eognised l>y their human masters. appear. . , . Disagreeable and unsanitary 
The first premonition of coming disaster odours are freed from decaying organic 
proceeds from the earth as a dull, lKX>ming matter within the soil, and these fill the 
sound, like distant thunder, or perhaps as air with an intolerable stench. In the frac- 
a strange lowing like the confused roar of lion of a minute all the destruction has 
a great city. But the warning is too late, been wrought, and as the grey curtain of 
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dust slowly lifts and reveals the once pro- 
sperous city, there is disclosed a scene 
of desolation and misery which beggars 
description.*’ 

One of the earliest human records of an 
earthquake is the Biblical account of the 
destruction of Sodom and Gomorrah, cities 
so wicked that in one of them not ten 
righteous men could be found. And so for 
their exceeding great wickedness, “ the Lord 
rained upon Sodom and upon Gomorrah 
brimstone and fire from the Lord out of 
heaven ; and he overthrew those eitit's 
and all the ])lain, and all the inhabitants 


imbued with the religion of the people, as 
in the case of the Israelites, or wi're nuTely 
fantastic exjdanations based on eri‘ation 
myths. Subterranean monsters were be- 
lieved to move in the under parts of the 
earth, and so to })roduee the heaving of 
its surface. The ancient Mongolians sup- 
posed that the earth was sujiported by a 
gigantic frog. In «Ia})nn the monslta* was 
variously described as a great sjiidiT. as 
an immense catfish which, wluai angry, 
dashes viohntly against the coast, or as a 
dragon which lashes its tail against the 
sides of the cavern in whi(‘h it dwells. 



J'hoto: lllusiHtttoUi tiurmu 

An Earthquake’s Autograph 


The admission of lieht through a slit over the pendulum causes a straight black line to be recorded 
(on developing the paper) when it is at rest. By communicating tremors to the earth an earthquake, 
thousands of miles distant, makes the pendulum vibrate, with the result here shown 


of the cities, and that which grew upon 
the ground.” It is curious that the de- 
scription suggests a volcanic eruption in 
addition to the earthquake, for at the 
present day no volcano is to be found 
within two hundred miles of the locality. 

It is possible the Noachian Deluge w^as 
partially due to great sea waves, engendered 
by a submarine earthquake, and as the 
Assyrian account of this great catastrophe 
admits of such an interpretation, it seems 
probable that the story of the Flood is 
the oldest record extant of a disastrous 
earthquake. 

The earliest attempts to probe the 
mystery of earthquakes were either deeply 
32 


In North America it was a giant tortoise 
which shook the earth, and in South 
America a w hale. 

The Greek philosoph(*rs attemf)t(‘d to 
find a more natural exjilanation of the 
earth’s sudden convulsions. Lucretius be- 
lieved that the earth above and below was 
filled in all its parts with windy caverns. 
Here were to be found lakes and chasms, 
cliffs and crags, and rivers heavily charged 
wdth submerged stones, rolling violently 
through this subterranean world. In the 
course of time the vast caverns became 
undermined, and whole mountains fell in 
with a mighty shock which set the earth 
rocking and swaying. Also, an enormous 
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force of wind may hurl itself into the hollow of 
the earth, and there, lashed into fury, it tries 
to burst open its prison, and with a great 
uproar tears away a great yawning chasm. 

This type of earthquake theory was held 
for seventeen centuries, and we find Shake- 
speare speaking of “ the 
8h»ke»pe«re>s tcicniing earth . . . pinch’d 
*‘®®**^ and vex’d. By the im- 
prisoning of unruly wind . . . which, for 
enlargement striving, shakes the old beldam 
earth, and topples down steeples and moss- 
grown towers,” 

The modem scientific study of earth 
quakes began little more than fifty years 
ago, but before outlining present - day 
opinions, let us consider briefly one or two 
of the great earthquakes of recent times. 

The lower valley of the Tagus is remark- 
able for the great number of destmetive 
earthquakes by which it has been shaken 
in historic times. Most serious of all was 
the great Lisbon earthquake of November 
1st, 1755. A deep rumbling noise ap- 
peared to come from underground, and 
this insufficient warning was almost im- 
mediately followed by a violent quaking 
which demolished the beautiful city almost 
completely. In six minutes 60,000 people 
lost their lives. Hundreds of worshippers 
sought refuge in the churches and were 
buried beneath the shattered masonry 
where they stood. An immense crowed 
gatliered on the marble quay, hoping to 
escape from the sudden overthrow of the 
buildings. Without w'aming, how’ever, a 
fissure opened bimeath them, and the quay, 
with its human burden, sank into the 
water and w*as engulfed. The bodies w^ere 
probably sucked into the chasm and buried 
when it closed up, for not one was ever 
seen again. Great stretches of the coast 
fell away into the sea, both to the north 
and the south of Lisbon, and mountains in 
the neighbourhood were rent and fractured 
so that great avalanches of rock were 
hurled into the valleys. The effects of the 
earthquake were felt over an enormous 


San 

Franclaco 


area. In France and Morocco deep fis- 
sures were opened out, and in Scotland 
the waters of Loch Lomond rose and fell 
in sympathy with the shocks. 

At Lisbon a further disaster still awaited 
the stricken city, ready to take its toll of 
life. Half an hour after the first shocks 
the sea retired from the land to feed a 
huge wave, 60 feet in^ height, w^hich had 
been raised by the earthquake, and which 
was now rolling in from the ocean. It 
rapidly advanced, the most formidable 
wall of water that had ever been seen, 
and in a few minutes the annihilation of 
the city was completed. This wave, and 
others like it, reached the shores of three 
continents, with destruction in their angry 
crests, so far did they travel and so violent 
was the manner of their birth. 

The great disaster which rudely awakened 
the inhabitants of San Francisco in the 
early morning of April 
18th, 1906, must still be 
fresh in the minds of 
everyone. This frightful earthquake lasted 
for less than two minutes, but in that time 
a large part of the city was irretrievably de- 
stroyed, Houses were caught in the grip of 
the earthquake and violently shaken. Spires 
were rent, and scarcely a chimney held. 
Everywhere the outer veneer of masonry 
fell away from the buildings, leaving behind 
a skeleton of steel ribs — they, at least, 
were nearly earthquake proof. Great cre- 
\ices were tom in the streets, roadways 
sank far below the pavement, tram rails 
were tom and twisted ; but, worst of all, 
the underground gas and electric systems 
were shattered, and fires broke out almost 
immediately. The water-pipes and mains 
were similarly rendered useless, and the 
fires could not be held in check. A gigantic 
conflagration spread over the city, hissing 
and roaring, and continued for three 
days. An attempt to save part of the 
city was made by clearing a zone around 
the fire, but dynamite gave out and it 
seemed more furious than before. The 
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The Great Earthquake at San Francisco, April, 1906 


This frightful earthquake lasted for less than two minutes, but in that time a large part of the city was 
irretrievably destroyed. The underground gas and electric systems were shattered, and fires broke out 
almost Immediately. The picture shows the burning of the **Cair’ building in Market Street 
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Natural 


city would have been doomed had not 
the wind veered and driven the fire back. 

It is often thouf^ht that earthquakes 
and volcanic eruptions are intimately con- 
nected. However, the 

A Common examples we have 

Error . , . . 

just passed in review 

are outstanding^ cases of earthquakes which 

ori^dnatc in districts unvisited by volcanic 

activity. Indeed, volcanoes arc fijenerally 

free from heavy shocks, though minor shocks 

and local tremors are numerous. It is in 

are as where there arc no volcanic vents to 

relieve the? accumulated earth stresses that 

tlic most destructive earthquakes occur. 

In ixaminin^? the rocks of almost any 
countrVt it is usual to find formations which 
show, by their fossil inhaliitants. that they 
wen* originally deposited upon the sea 
bottom. Often these strata are folded and 
crumpled, broken and displaced, and yet 
it is ('lear from the* /^eolo^ry of the surround- 
ing district that no volcanic action was 
associated with the movenunts. The rocks 
themselves are (‘loquent witnesses of the 
earthquakes which att<*nded their distor- 
tions. It is, in fact, with the most recent 
systems of folded mountains that modern 
eartliquakes are most closely connected. 

Th(*re are two imjiortant zones suscep- 
tible to movement. The first includes the 
Mediterranean Sea and the Alpine system 
of mountains, and extends eastwards 
through the great ranges of the Caucasus 
and Himalayas. This unstable zone repre- 
sents a belt which long ago in the history 
of the world was occupied for millions of 
years by a great sea. a vast Mediterranean, 
of which the pr(*sent Mediterranean is but 
the shrunken relic. Here w’as accumulated 
layer after layer of st'diment until a great 
thickness had been deposited, the raw 
material of the mighty ranges which now* 
lift their snow^-clad summits above the 
clouds. Here, after long ages of sedimen- 
tation, the deeply buried formations began 
to struggle for freedom. Heated by the 
depth to which they wxre depressed, and 


by the radium which was buried with 
them, they gradually expanded and buckled 
up into folds. Mountain building had 
commenced. Nor is the process yet com- 
pleted. The earth-forces are still im- 
rclieved, for the earthquakes of to-day are 
themselves the most convincing testimony 
of the mobility of the crust throughout 
that extended region. 

The second belt surrounds the Pacific 
Ocean and includes the island festoons of 
eastern Asia, and Australasia, and the 
great Cordilleras of North and South 
America. It may seem that the earthquake 
belts correspond so closely wdth the vol- 
canic zones that our former statement that 
volcanic districts are relatively free from 
heavy shocks w^ould appear to be dis- 
countenanced. The connection between 
these two catastrophic phenomena is not 
one of cause and effect as a general rule, 
but one of common origin. In each case 
the stresses set up by a rising tempera- 
ture have to be relieved. If the tempera- 
ture is high enough to fuse the rocks, the 
molten materials foree their way through 
the fractures of the outer crust, and a 
volcano results, a giant pore through 
which the earth swoats out her super- 
fluous energ}". If the temperature does 
not attain to the fusion point, or if the 
molten rocks are unable to force a vent 
through the massive roof w^hich imprisons 
them, then a dislocation takes place like 
a spring suddenly broken or relieved, and 
a mighty earthquake w'ave shakes the 
earth to its very heart. 

Most earthquakes originate at a depth of 
less than ten miles. This is precisely what 
one w'ould anticipate 
from geological con- 
siderations, for at depths 
not much greater than ten miles the 
pressure becomes so great that no crevice 
or microscopic pore is any longer possible. 
Under these conditions rock would never 
fracture, as it would in the upper zone,, 
but w^ould flow* like treacle. 


Tremendous 

Pressure 
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III. — On the Sea : Artificial 


The Wonders of a Battleship 

Facts Concerning the Most Povei’ful Thing AHoat 

By HORACE C. DAVIS 


T he modem battleship stands forth as To take a j^oep at one of these monsters 
one of the greatest wonders of man's is to enter a world that is jiraetieally un- 
toil and ingenuity. Into a vast knowm to the landsman. Quite truly it 
whole enter in one way or another all the has hec'n said that, notwithstanding tlu‘ fact 
metals from the roughest iron to 


pure gold, all the woods from the 
commonest deal to the most ex- 
pensive oaks and mahogany, and 
all the fabrics from eanvas to silk, 
and, more imix)rtant still, labour, 
that costs most of all. From the 
time her plans are drawn out, in 
greatest secrecy, through months 
of labour and noise in which she 
grows from a long keel plate to a 
maze of ribs, which are later en- 
closed by the side plating and deck, 
she thunders with sound and is full 
of busy life. After a y(‘ar's work 
some great lady will give the ship 
its name and set her on the waters. 
Thus the battleship is born, and 
whilst afloat, just a stark naked hull, 
she is filled Mdth her projxdling and 
death-dealing machinery thfit \vill 
be her pride and glory when, after 
another year, she steams away to 
sea for her trials; these will con- 
clude with the great ship hoisting 
the white ensign and standing forth 
as the latest and greatest of her 
kind. 

Yet so progressive is the march 
of naval shipbuilding that, within 
the space of a few short months, 
a younger and even greater sister 
will have left her birthplace, and 



usurped the proud position the other tutioned the range-finders who telephone or 

ship has held for so short a period. signal information down to the gun turrets on deck 
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Thii Mctional vi«w of tht ▼try powerful JHo dt JikntirOt bought by Turkey from Brasil while still ua 
diaplacemetit it 27»500 tone ; her apeed is 22 knots ; her length is 632 feet. She can 
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A DREADNOUGHT AT A GLANCE 
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III.— On the Sea Wondcfs of a Battleship 


that Great Britain pays more and depends 
more upon her Navy than any nation in 
the world, the man who puts his hand in 
his pocket to contribute his share of the cost 
has but a very hazy idea of the strange 
floating world, armed, armoured, trained, 
and undoubtedly efficient, that is nothing 
more or less than his greatest insurance 
policy. 

Step aboard ; note the spacious deck, 
the crowd of seamen who are part of the 
population of close upon 

A Population thousand men, and, 

of 1,000 Men . n i 

above all, observe the 

grim guns that are the greatest power 
of this monster ship. These guns are 
all on the centre or keel line of the 
shi|), so that eaeh can fire at almost 
any angle and have a big sweep of the 
horizon. In all our latest and greatest 
ships the guns are super-imposed, that is, 
the guns in the second turret from the bow 
and the s(*cond turr(*t from the stem fire 
over the turrds of the forward and after 
guns. This means that, in chase, four guns 
can be brought to liear on the enemy ahead. 

Now elimb through the small aperture 
that forms the entrance doors to these 


apex of the tripod mast; provided with 
delicate and intricate instruments, they are 
able to detect the range to a nicety. The 
information thus gleaned by their superior 
range of vision is telephoned and signalled 
by electricity to the captain of the turret. 
Either by hydraulic or electrical power the 
shell is brought from the shell room right 
down in the bowels of the ship on a minia- 
ture lift. Immediately this tray, with its 
death-dealing burden, comes opposite the 
breech of the gun, which is automatically 
opened, a rammer drives the shell home, 
and, in a matter of seconds, the explosive 
charge follows. The breech clangs and 
locks by the same movement, the electric 
contact is connected, and the gun ready 
for firing. When all is ready, it is the simple 
pull of a gleaming pistol trigger that sends 
the great shell hurtling through space. 
Whilst it fills the air with thunderous 


sounds, the blast is already cleaning the 
gun for the next round. 

Once more clamber through the manhole, 
leave the gunhouse, and give a glance at 


the working chamber 
immediately below it, 
wherein is the swash- 


The WorKinc 
Chamber 


barbettes and get inside, shut from the plate engine that turns the great turret 
outside world by twelve inches of the in any direction desired. So wonderful 
hardest ste(‘l tliat modern methods can is the gearing that it can rotate the 
produce. Here is a busy space, populated turntable at a fast speed of one rcvolu- 
by less than a score of men who have tion in one minute, or at a slow speed 
chained to their will two mighty weajwns, of one revolution in ten hours. Other ma- 
cach capable of throwing a projectile \nth chines are here to work the ammunition 
deadly accurac\v to a distance of eight miles, hoists, that pass in trunks through this 
and with a tremendous bursting charge and chamber down to the magazine and shell 
shell of 1,400 Ib., filled with the latest form rooms, 

of chemical explosive. The officer command- On the latest and greatest British ship 
ing the turrt't sits on his tiny seat out of there are five of these great gun-houses, ail 
the way ; a small tube not unlike the peri- exactly alike, all manned by an equally 
scoix^ of a submarine passes through the alert crew, and all a mass of gleaming 
hood of the turret and conve\"s the scene business-like steel. In addition to this the 
outside to his eye. Before him are tele- vessel will carry a secondary battery, con- 
phones ai\d dials that speak to him in a sisting of quick-firing guns for repelling 
strange language which he understands, torpedo boat attack. The majority of our 
High above his head are the range-finders new vessels are armed with the 4-inch 
in the control top, perched dizzily at the weapon, weighing 26 cwt., and able to 
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III.— On the Sea Wondcrs of a Battleship 


send a shell clean through an on-rushing 
torpedo-boat Ij miles away. In later 
ships the 6-inch gun, a new and wonderful 
weapon, is moimted; this is necessitated 
by the rapidly increasing size of modern 
torpedo craft. 

Leave the artillery, which is the chief 
item (for is not a battleship simply intended 
to act as a floating platform for guns ?), and 
turn to those dim regions far below the 
armour belt, down below the water line, 
an inferno of heat and oily smells, where 
work the “ black gang.” The modern 
fighting ship of the speedy battle-cruiser 
type will have as many as 48 great \vater- 
tube boilers, which are roaring boxes of 
blistering heat w'hen the vessel is steaming 
hard. There is the continuous clang of 
the shovel, there is the intermittent seareh- 
light-like glow as furnace doors are opened 
to examine the fires or add more fuel ; 
there arc the oil burners with their pump 
room above, with engine, pumps, filters, and 
heaters, and wdth tanks below in the double 
bottom to aid the coal with oil should the 
Admiral suddenly call for speed. There 
is the roar of a score of draught fans sucking 
down the necessary air, and along the 
broadside runs, most wonderful of all, a 
miniature colliery in full w^orking order, 
wiicre can be found dim human forms 
working by the light of Davy lamps, whilst 
the whole great fabric thunders through the 
riven seas. 

Visit yet another quarter where the 
Chief Engineer holds sw'ay. Here is yet 
another domain of oil-smelling heat, with 
w'alls lined with miles of steel and copper 
mains, some gleamingly bright, wiiilc 
others are asbestos covered. Over all 
rules a clean-shaven officer, and under him 
are various grades of artificers. Everyw^hcre 
are dials, and, in different compartments, 
the vast turbines that rotate the propellers 
and push the 27,000 tons of metal, wood, 
and men through the whistling seas. 

Penetrate the flats where Jack has 

turned in ” in his hundreds, in stuffy 
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quarters. Naked and business-like is his 
bedroom; his bed is a hammock slung 
from hooks fixed for the pur})ose. and 
packed so close that to creep in between 
the hammocks of this ghostly grove of 
human sleeping forms would be inn)ossible. 
To-morrow% before tlie dawn of the wintry 
morning, the bugle will call them once 
more to their day of busy labour, whilst 
the space wiiere they have slept will be 
filled with the clatter of mess tables. 
Observe the cooks and cooks’ assistants 
who prepare meals for this floating towm. 
The kitchen or galley of a battlesliip is a 
sight indeed, for close u|>on a thousand 
hearty hungry men have to be f(*d. Ex- 
amine the bakery, wiiere they make bread 
that earns praise from every landsman who 
tastes it ; and, yet again, there is the laundry, 
all driven by steam and cieetricity. For- 
w'ard, in all the earlier Dreadnoughts, and 
aft in the very latest type of all-big-gun 
ships can l>e discovered the officer in all his 
various ranks. Visit the gun-room, come 
in as an honoured guest to dine with the 
“ Snotties,” as the midshipmen are dubbed 
in the Service; hear a })iano bangeni with 
the most wonderful of tunes; observe a 
youth who, but half an hour befor(% may 
have been driving a pinnace out of harbour 
with racing tides, a dirty eross-s(‘a, a sea- 
haze and hurrying mcniuint traffic to 
furrow his brow, dancing a new and weird 
contortion of the Tango with another of 
his kind. Here is made the budding 
Admiral ; he knows no privacy ; he has 
no cabin to himself, and he has cost his 
father some £2,000 to get him there and 
pay his bills. 

Visit the w’-ard-room flat ; here are the 
older lieutenants, who reign over various 
regions of this wonderful world of floating 
steel. If it be night the ” watch below ” 
are behind their curtains, each in his tiny 
cabin, with the footfall of the pacing sentry 
to break the surrounding silence, for the 
engines are not felt here as they are in the 
quarters below where the crew are cooped, 



A POWERFUL MODERN BATTLESHIP PIRINi 

The modern battleship it aimplp a floating platform for carrying deatmctive and death-dealing guns. On the lae 
secondary battery of quick-firing guns lor repelling torpedo-boat attache ; the 4-inch weapi 




I‘hm ky epttiiety a/ Stir H'. G. ArmttroHf:, tt 'hilwarth & Lo„ Ltd, 

A BROADSIDE OF TEN 12.INCH GUNS 

o! British ■nBar-DrMdiioiifhtt thtit trt fivt of theto grtat gun-honitt* In addition, thara U a 

onniahinf torpado boat \\ mttat away 
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Wonders of a Battleship Artificial 


cabined, and confined. The wardroom is 
capacious and luxurious ; heavy oak and 


mahoftany combine with works of art., silk 
shades and silver and gold, which, in the 
day of battle, would usually go overboard 
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so as not to be food for the fire-god, the 
most dreaded of all foes. 

Climb to the bridge, small in 
size*, but lofty and airj% If it be 
day the panorama of the ship is 
below you; at your back a great 
fore funnel, big enough to admit a 
motor-bus, sends a gentle bro^m 
cloud into the sky. Aft this are 
the boats and pinnaces, the great 
tri|X)d mast w-ith the fire control 
and director boxes high alxive, 
and the aerials of the wireless tele- 
graphy higher still. All the battle 
squadron arc spread out ahead and 
astern ; all the great ships are seeth- 
ing with life, each has its thousand 
souls, each has its throbbing steel 
heart, and its gigantic teeth stick- 
ing menacingly from their turrets. 
Each by means of flags and balls 
arc telling one another strange 
truths of speed whilst the officer in 
command, paedng the bridge, and the 
stolid, clean-shaven quartermaster 
at the puny A\heel (that steeis so 
vast a ship by the aid of iteam) 
kt*ej) a clear eye on the next ahead. 
As she drops a little we drop also; 
the engine sfx^ed is up and down, 
changing from minute to minute. 
If it be dark, a great beam of light 
may sweep up from over the horizon, 
and one of our searchlights answers 
ba(»k by a beam that, in fine clear 
weather, can be seen a dozen or 
more miles away. 

Such, without too much technical 
language, is the world of a fighting 
ship, great and grim, built only to 
protect us from our foes. In 
most cases it is built, it lives its 
short twenty odd years of life, 
and finally goes to the Mother- 
bank and after to the shipbreaker 
%vithout ever firing a single gun in anger. 
Nevertheless, on these steel monarchs of 
the sea Britain’s greatness depends. 
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In a Naval Stokehold 




ThU contrivance contiete of a email rieing and falling target, cloae in front of which ia 
pencil connected with the trigger of the gun. Aa the trigger ia preaaed the electric pencil darta forward 
and reciatera a dot upon the target. If the gun-tayer haa kept hia gun conatantly at the correct 
elevation the target recorda a perfectly atraight line of dote right acroaa it. Thua conetant firing 
practice can be obtained at no cost in ammunition 
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(See key table on opposite page for names) 


The Architecture of Shells — II 

By STANLEY Q JOHNSON, M,A., D.Sc. 


T he shape and ornamentation of 
shells was discussed in general terms 
on pages 274-6; here it is intended, 
with the aid of photographs and brief 
notes, to go a step farther and reveal minor 
features of conchologieal interest 

One picture (80) shows a mussel to which 
is fastened, by means of a number of silken 
strands, a quantity of small stones. These 
threads or byssus clearly indicate the 
means which this particular mollusc adopts 
for anchoring itself to piers and jetties. 
In the present case the mussel was captured 
as it was being washed along with its 
burden by the flowing tide. 

But the photograph possesses a further 


interest. At one end of the bluish valve 
a grey patch tells us that all is not well 
with the Inollusc's shell covering. 

All shells possess a protective covering 
called the periostracum. This surface skin 
serves as a protection against the destruc- 
tive effects of the weather and the chemical 
action set up in the water. Sometimes the 
skin is so thin as to be unnoticeable ; at 
others, it is thick and very apparent. 
Fresh-water denizens are usuaUy provided 
with a tough olive-green epidermis, as these 
suffer considerably from chemical dis- 
integration. The picture of the mussel 
swimming with its burden of small stones 
capitally illustrates an instance of perio- 
4S6 
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IV.— In the Depths Shell Architecture— II 


stracum decay. The epidermis of the 
mussel depicted here has begun to decay 
and the unprotected parts will no longer 
be able to withstand the eroding effects of 
the salt water. 

The thickness and texture of the perio- 
stracum differ according to the species. 
With fresh-water molluscs it is thick and 
tough, probably because the media in 
which these dwell arc usually charged with 
large quantities of carbonic-acid gas, a 
deadly enemy to unprotected shells. In 
other cases, the covering is (a) silky, or 
fringed with short hairs placed together, 
(6) coarse and rough, (c) flaky. A good 
example of the latter variety is provided 
by the common razor fish. 


Protective colouring in shells is a matter 
upon which we have already touched, but 
some mention must be nuulc here regarding 
the protective shapes of certain mollusca. 
Tlie thorny oysttT (5) jK)ssesses a number 
gf prickly spines — a calcareous poreu|)ine, 
in fact. This fortunate inhabitant of the 
East Itulian seas can roam about at leisure 
without fear of molestation. Its foes eitlier 
look upon it as a mass of uninviting fish 
bones or a delicacy that is Ivst left un- 
touched. It may be added that the brittle 
nature of the spines allows tlu*m to l>e 
easily broken off by the movc*m(‘nts of the 
water, a fact which ac*counts for the 
frequency with which impi*rfc‘et specimens 
are met. 
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1. Murex (Venus* comb) 

2. Pterocera (Spider shell) 

3. Turbinella (Top shell) 

4. Harps (Harp shell) 

5. Spondylus (Thorny oyster) 

6. Doiium (Tun shell) 

7. Hippopus (Horse foot) 



Pkotf; K. ThttU 

Some Beautiful Shells 

8. Voluta (Volute) 15. Conus (Cone shell) 

9. Voluta (Volute) 16. Cassos (Helmet shell) 

10. Conus (Cone) 17. Meleai^rina (Pearl oyster) 

11. Nerita (Nerite) 18. Pecten (Scallop) 

12. Nerita (Nerite) 19. Solen (lUzor sheU) 

13. Cypraea (Cowry) 20. Cardiun* (Cockle) 

14. Nerita (Nerite) 21. Phasianella (Pheasant shell) 
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28 . The Tube*building Terebellft 29 . Full-grown Nautilus Shell 


Not a mollusc, but a ssa-worm — a Cut in half, to show the marvellous chambering of the interior, 

wonderful builder which enables it to ** navigate ** 
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Most molluscs possess shapes devised 
specially to provide protection. The 
common limpet (28) may be cited as a 
typical example. This ubiquitous little 
denizen of our sea-coast has a shell that 
fits tightly down to the rock which it has 
chosen for a home. When alarmed, the 
carapace is held in firm contact with the 
surface of the rock by its sucker-like foot, 
and most fonns of attack are then ineffec- 
tive. One of the accompanying illustra- 
tions (27) shows an underneath view' of 
a limpet clinging to a sheet of glass. 

In cases w’here molluscs are in the habit 
of adhering to rock surfaces for protnu’ted 
periods, many shells arc provided with 
holes for breathing purposes, and for th(‘ 
passage of waste supplies. 

In the w'inkle-like Hutterfly Sigaretus (24) 
this aperture lies lieside tlie mouth, but in 
such a way that the aperture ean be usi'd 
w'hilst the mouth is closed against atUu’kiug 
foes. In the lim|)et family the o|K-ning 
varies between a perforated apex and an 
elongated slit running up the side of the 
shell from the base. In the oruier, the 
aperture ajipears as a line of perforations. 
In this case, it is interesting to note, first, 
that fresh holes appear as the animal .adds 
to the shelly matter. an<l. second, that the 
earlier holes are generally filled in as new 
ones come into being. 

Certain other photographs which tu-eoin- 
pany these notes reveal special fH)ints of 
interest. 

No. 22 shows the egg ease of a whelk. 
This receptacle contains compartments for 
hundreds of the young species. It should 
be noted that only a few shell dwellers arc 
provided w'ith elaborate cases of this 
nature. 

No. 25 shows a common garden snail in 


motion. Not only does it show’ the jwsition 
taken up by the spiral coil whilst its in- 
habitant is gliding along, Imt it gives a 
gtXHl view of the mantle, an organ to w’hieh 
we have previously refi-rred. 

No. 2(1 shows a earpi't shell, photographed 
.‘iO as to display the elastic ligament which 
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Mussel, attached to Small Stones by 
Silken Strands 

serves as a hinge for the two valves. The 
ligament, it may iie said, has no power to 
close the shells against an unfriendly in- 
truder; this is the work of a complicated 
set of mnseles contained within the soft 
body of the mollnse. lienee the shell of 
a deiul bivalve always gapes o|>en although 
the ligament may be .still in gooil condition. 

No, 28 show's a Terebella. This is not a 
mollusc but a sea-w'orm. It is rtf present 
interest, however, because its tube dwelling 
is formed by piecing together tiny frag- 
ments of broken shells, the cast-off cara- 
paces, in fact, of the interesting creatures 
discu.s.sed in the.se notes. 


V . — Man and Progress ; Artificial 


Charting the Air 

How Science is Combating the Perils of Navigation above the Clonds 

By CLAUDE GRAHAME- WHITE 


A MAN who puts to sea in a row-boat, 
when waves arc high, may be likened 
to an airman in a wind. But he on 
the water has this advantage, he ean sc*c 
the moving forward of waves that threaten 
him, and bring tlic bow of his boat to meet 
them ; but the pilot of the aireraft, thrust- 
ing his way perhaps through a gale, cannot 
deieet tlui gusts which may overwhelm 
him. He is navigating an element that is 
invisible, 

S(‘V(‘ral thousand men have learned to 
fly in this uncharted sea. Lives have been 
lost, it is true ; yet, for 
^****Zo^®!r****" ^*very ac'cidcnt that has 
happened, many miles 
have been flo\^Ti safely. But aerial danger- 
zon(*s are a constant menace, the fact that 
they arc unknovsm adding greatly to their 
risk. Many disasters that are inexplicable, 
in the light of our knowledge to-day, may 
have been due to an eddy or “ poeket ” 
whieh has lurked unseen. 

Science, realising these dangers, seeks 
to provide airmen with data that may 
protect them. From stations throughout 
Euro|)e kites are sent aloft whieh carry 
with them, sometimes to immense altitudes, 
apparatus whieh rt^eords any fluctuation 
in the strength of winds ; while from wind- 
towers, upon which special instruments are 
placed, a register is kept from hour to hour 
of the gusts which sweep near the earth. 

The aim is to dissect and tabulate the 
data thus obtained, and prepare a series 
of air-charts. They should indicate where 
disturbed areas exist, at what heights they 
are encountered, and what the maximum 
force of gusts may be, over a locality 


known to be dangerous, during varjdng 
strengths of wind. In the end, when our 
airways are traversed by many craft — mili- 
tary and commercial — their commanders 
will have charts as accurate as those which 
guide a mariner from sea to sea. 

Already, mainly through the experience 
of pilots when in flight, certain air-pockets 
and eddies have been localised. There is 
one marked eddy over the Thames, which 
evidently follows the course of the river. 
Wh(‘n an aeroplane passes through it, 
there is a pronounced rocking and diving, 
the extent of which is governed by the 
strength of the wind. Once, carrying a 
passenger from Hendon to Ranelagh, I 
hatl an unpleasant experience in this eddy. 
My craft, a slow-flying biplane, swayed in 
an alarming way, and the passenger was 
much perturbed. But I was never in 
danger of losing control of the machine, 
and landed safely. 

At an English flying school there is a 
queer and persistent eddy, encountered 
always above a certain 
spot, and caused appar- 

u j • PcKsKeU 

ently, when the wind is 

from a certain quarter, by the positions ot a 
wootl, a valley, and a hill. No doubt there 
are numberless other eddies, brought about 
in similar ways, of the existence of which 
we are ignorant. In many aeroplane fatal- 
ities, a machine has been seen to stand 
momentarily still in the air, and then fall 
bow first. A reasonable explanation is 
that it has Roym into an air-pocket, and 
dived, through a lessening of pressure 
beneath its planes. If an airman is flying 
high, in such circumstances, he may regain 
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The First Lighthouse for Aviators 

{Drawn by C. Clark) 

In Germany the constant manceuvenns by night, in all sorts of weather, of mammoth airships makes the 
problem o! charting the air a peculiarly urgent one. A beginning has been made with lighthouses like the 
one illustrated, which indicate his whereabouts to the high-flying aviator, just as the ordinary lighthouse 

does to sailors 
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command of his craft ; but, if he is not, him from his seat. In more than one 
the machine will strike Rround bc-fore its fatality, an airman has been thrown from 
control -pianos have time to liecomc opera- a machine when it has dived unexpectedly. 



Dratt-n .'‘y H‘. /?. 


EcldieSt Voriices or Air-Pockets, and other Perils of the Lower Air 

The airman is safest when flying high. Whereas, a few years ago. a pilot was content to 
pass across country at 1.000 or 1.500 feet, he will now rise 10.000 feet when upon a long 
flight. It is when beginning or ending a flight that the peril is greatest 

tive. A risk a pilot runs, should his In a case not long ago, the pilot was pitched 
machine pass into an air-poeket, is that forw’ard from his seat when a machine 
its bow' mav drop so rapidly as to fling plunged, but managed to scramble back 
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again and push forward his elevating- 
lever, so checking the craft's fall before it 
struck ground. Broad belts are now worn 
by many airmen, to prevent their being 
flung from their machines. 

In the eddy at the school I have men- 
tioned, the tendency for a machine that 
enters it is to drop suddenly, and perhaps 
side-slip ; but the fact that pilots know of 
its existence is greatly to their advantage. 

Forewarned, in respect of aerial disturb- 
ances, is forearmed, and the safety in wdiich 
a man may fly, when familiar with the 
airway he is traversing, show's how' valuable 
air-charts will be. An illustration in ]>oint 
occurs to me. When flying from London 
towards Manchester, in an endeavour to 
win the £10,000 prize, I had to i)ass up the 
Trent valley, where there is a meeting of 
winds, and in wiiich the eddies are pow'erful 
and dangerous. Tpon my first attempt 1 
was ignorant of this danger, and flew at 
only a moderate height, with the result 
that the violence of the gusts, coufWed 
with a failing motor, forced me to deseemd. 

Paiilhan, wiien he made his flight some 
days after mine, passed owr the valley at 
a considerable altitude, and so escaped 
the w'orst of the eddies. In my pursuit 
of him, profiting by exj)erienee, I also 
ascended higher, and though the rising 
of a wind forced me to land, I w'as making 
better progress than uj>on my j>revious 
flight. 

The moral for the airman is that he 
should fly high ; and it is one he has not 
ignored. Whereas, a fc*w' y(‘ars ago, a 
pilot was content to pass across country at 
1,000 or 1,500 feet, he will now' rise 10,000 
feet when upon a long flight. But it is 
w'hilc flying near the ground, w'hcn be- 
ginning or ending a flight, that he may 
encounter a dangerous eddy, and be sent 
crashing to earth. Not long ago, being 
compelled to attempt a landing through 
the failure of his engine, a pilot glided 
over some trees towards an open stretch 
of land. Near these trees an air-pocket 
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The Playground of the Upper Air 
M. P^goud engaged in ** looping the loop** 




A Perilous Dive 

^Drmmn by 5. Bhk) 

The illuetretion ehowt e typical incident in the everyday life of a British military aviation instructor and 
one of his pupils. The instructor (sitting in the rear) is in the act of striking his pupil on the helmet to 
warn him that he is imperilling both their lives and the machine by diving at too steep an angle 
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lurked. The craft plunged suddenly, went 
completely out of hand, and was wrecked 
before the airman could check its fall. The 
peril in which a pilot may find himself 
when low over trees, particularly if these 
crown a hill, vnth the land sloping down- 
wards below them, has been indicated by 
other mishaps. In such circumstances, 
if there is a wind, a powerful air-wave 
sweeps above the trees, and curls owr them 
towards the ground. An air- 
craft, should it be caught in p"" 
such a wave, is sucked down 
with it, and refuses to respond 
to its controls. 

But science is taking steps 
towards the charting of the air, 
and much has been determined 
that is of value. It is recog- 
nised that the air do{‘s not 
sweep smoothly across the hind. 
Experiments have shoAvn that, 
on a day when the vrind has 
every appearance of being 
steady, definite disturbances 
may be noted, while eddies and 
gusts are formed constantly in 
that stratum of air which is 
affected by passage above ob- 
structions on the land. Import- 
ance is attached, from the 
aviator's ]:)oint of view, to tersts 
made to determine how the speed of a 
gust may vary, even at points which arc 
close together. By duplicate recording 
apparatus, placed ufX)n wind-towers only 
40 feet apart, it has been found that a gust 
of 30 miles an hour may strike one regis- 
tering plate, while the pressure upon the 
other, at the same moment, is not more 
than 15 miles an hour. To a pilot flying 
a passenger biplane, in which the wing-span 
exceeds 40 feet, such data is significant. 
It means that, should he he flying on a 
boisterous day, he may be stnick by a 
heavy gust beneath one wdng-tip while, 
under the other, the thrust remains little 
more than normal. The tendency, in such 


a case, is for the machine to lurch, and if 
this is not clieeked promptly it may develop 
into a side-slij), and send the machine reeling 
towards the ground. 

Side-slips art* the airman's dread. To 
appreciate their menace, one should inuigine 
a mac*hine in flight on a windy day. As 
gusts sweep upon it, the (‘raft rolls from 
side to side. To jweveni this motion 
becoming dangerous, the pilot is providiul 


with a lev(T and operating wires. whi(?h 
actuate balancing j)lanes, or ailerons, fitt(‘d 
at the r(‘ar extremities of his main-plam s. 
When a gust assails him, he de|)n*sses the 
ailerons upon the side of his machine that 
is tilted down, and this action — having a 
dual cff<,‘ct — draws up th(^ ailerons upon 
the opposite planc-cmds. The njsult is to 
give an additional “ lift ’’ to the wings 
upon which the aileroas are depressed, and 
to exercise? a thrust downwards u[x>n those 
which have tfieir ailerons raised. Re- 
sponding to this influence, the aircraft 
should resume an even keel. Such mech- 
anism is effective under normal circum- 
stances ; but occasionally the pressure of a 



A Fearful Fall 


The photo ehows a Britiah military aeroplane which has met 
with diaaater, while volplaning from a height of only 300 feet, 
when on its way to be delivered to the War Office nuthoritieH 
at 
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gust becomes abnormal. Then, insensitive 
to its balancing planes, an aircraft heels 
until its wings stand almost vertical. Ceas- 
ing to move forward, it hovers thus, then 
begins a sideway fall. 

This was the predicament of one air- 
man I know: when high above a village, 
on a cross-country flight, 
^ his biplane was struck by 

a gust and side-slipped 
helplessly. In such plight, a pilot might 
apjiear doomed ; so, in this case, he would 
have been, had he not been flying high. 
As it was, he did not lose presence of mind, 
and, by doing promptly the only thing 
j)ossible. was able to avert disaster. When 
he found his machine side-slipping, he thrust 
forward the lever operating his elevating- 
planc‘s, and accelerated his motor to its full 
jKiwer. So long as his craft fell sideways, 
lie knew he was helpless to check it. What 
he strove to do was to convert this side- 
slip into a forward dive, and enable his 
controlling-jilanes to grip the air. llis aim 
was to induce the machine to fall forward 
at a speed greater than it w'as slipping 
sidew^ays. At such a crisis, if nerve and 
ex|K"rienee stand him in good stead, the 
pilot can change his side-slip to an almost 
vertical dive ; then, as he plunges towards 
the ground, he wnll lind his elevating- 
planes efft'ctive, and will be able to restore 
his craft to its normal flight. But, if he 
is not at a considtTable altitude wdien 
beginning this maiKvuvre, the pilot will be 
in grave peril. In the casc of the airman 
cited, the biplane fell 800 feet Ix'fore he 
could regain control. Had he been flying 
low, he w^ould have been killed, 

Strangi* escapes are chronicled of men 
whose craft, struck by abnormal gusts, 
have gone beyond control. One English 
military pilot, overtaken by a rush of wind 
that preceded a storm, had his biplane 
turned completely over ; and, failing to 


restore its equilibrium, he fell 1,500 feet 
into a field. But the planes of the machine 
acted as parachutes, and it fluttered down 
so lightly that the airman, springing clear 
before it touched ground, escaped with 
nothing worse than bruises. In France, 
the monoplane of a military pilot turned 
on its back in a wind, flew in this manner 
for some distance, then righted itself 
automatically, and gave experts a first 
suggestion of the feasibility of upside- 
down flying. What M. P^goud has since 
demonstrated is this : if a man be high 
enough, and in a stable machine, he can 
restore it to a normal position, no matter 
how it may be throwm about by the wind. 
But, at considerable heights, the wind is 
usually steady ; it is when nearing the 
earth, say at the end of his flight, that 
an aviator dreads unknown waves and 
eddies. 

One may liken an aeroplane near the 
ground to a boat just launched upon the 
sea; when the swell is heavy, it may be 
swamped by a w’-ave before it is clear of 
the shore. So it is with an aircraft : on 
a gusty day, until some distance from the 
ground, a machine will rock and sway. 
Then, as he ascends higher, a pilot finds 
the upper layers of air less disturbed, 
though the wind may still be strong. Once 
free from land currents, the airman who 
has an amply-engined machine may weather 
a 50-mile-an-hour wind. It is not its 
strength, so much as its eddies and gusts, 
that prove the menace when flying in wind. 

But perils of the air are yielding already 
to the march of science. We have ex- 
cellent maps for use in 
flight, which show us pro- March of 

minent landmarks and 
the situation of landing-grounds ; and in 
France these maps indicate dangers for a 
pilot descending, such as the presence of 
^teleg^ph wires, for instance. 
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